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View snowing- the Kain Dam, the 12-Fuot Penstocks, the Floor and Tailrace of the Power House. 
THE 60,000 HORSEPOWER P0WEB HOUSE AT SPIES FALLS.— [See page 186.] 
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over 1,800,000 miles, or sufficient to make the circuit 
of the earth over seventy times. During her long 
period of service she has carried without accident over 
200,000 passengers. 
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ANOTHER GREAT HYDRAULIC-ELECTRIC POWER 
PLANT. 

No stronger evidence could be afforded of the great 
development which has taken place in the last few 
years of hydro-electric installations than the fact 
that a great 50,000-horse-power plant, such as is illus- 
trated on the front page of this issue, should have been 
planned and built with such little ostentation that it 
has only recently, as it neared completion, attracted 
the attention which its size and importance demands. 
It seems but a few years ago that the world was filled 
with wonderment at the announcement that sufficient 
water was to be diverted from the Niagara River, to 
operate a series of large turbines, whose aggregate 
power should reach the then enormous figure of 50,000 
horse power. The project was regarded with much 
curiosity, and there was no little foretelling of disas- 
trous failure, while the day of its opening was re- 
garded as one of the most momentous in the history 
of the industrial world. This event occurred less than 
a decade ago; yet, so great was the success of the 
venture, that its capacity has already been doubled, and 
another one of far greater size is under construction 
on the opposite shores of the river. So many similar 
installations of large aggregate horse power are either 
planned or under actual construction that the build- 
ing of a 50,000-horse-power power house, like this 
one in the upper valley of the Hudson, seems to call 
for little more than a passing remark. The indica- 
tions are that within a few generations there will 
not be a natural waterfall or rapids, except in the 
unsettled portions of the country, that will not re- 
sound with the hum of the turbine and the generator. 



THE LAST OF A FAMOUS LINER. 

Every one that is interested in the history of the 
transatlantic service (and who is not?) will learn with 
a measure of regret that the famous White Star liner 
"Britannic" is now engaged upon her last voyage, pre- 
paratory to being sent to the bone-yard to be broken 
up. This historic vessel will long be remembered as 
having ushered in the era of the high-speed, luxur- 
iously furnished transatlantic liner with which we 
are familiar to-day; for the very latest vessels are 
merely a development in size, speed, and comfort of 
certain features which were first embodied in this 
ship. She is further remarkable because of the un- 
usual endurance of her engines and boilers, which 
present an instance of continuous service that, as far 
as we know, is without a parallel in the history of the 
mercantile marine. It is not generally known that 
the engines and boilers with which she is now making 
her last voyage across the Atlantic are the same that 
were put into the boat by the Harland £ Wolf firm 
when she was launched in 1874, or nearly thirty years 
ago. 

To the "Britannic" belongs the credit of being the 
first boat to reduce the time between Queeenstown and 
Sandy Hook to less than eight days, her record for the 
easterly passage being seven days and sixteen hours. 
The "Germanic," a sister ship to "Britannic," which 
was launched shortly after her, is still in the Atlantic 
service; but she has been re-engined and re-boilered, 
and thoroughly brought up to date. The older boat, 
however, has been steadily breasting the storm and 
stress of the transatlantic passage for twenty-nine 
years with her original engines and boilers, and she 
has the remarkable record of never having missed a 
day in all that time through accident or breakdown. 
She has remained continually at work except for two 
or three weeks in each year, when she was taken off 
the route and overhauled for the season's work. In 
the twenty-five years from 1874 to 1899 she made 260 
round trips between New York and Liverpool, cross- 
ing the Atlantic more than 500 times and traveling 



IS YACHT DESIGNING AN EXACT SCIENCE 1 

The present series of international races has been 
full of surprises and to no one more than to the two 
eminent designers of the competing yachts. For it is 
certain that saving and except for the fact that "Re- 
liance" has done what she was designed to do in suc- 
cessfully defending the cup, each of the great 90-foot 
sloops has shown, in actual sailing, qualities that were 
never intended nor expected, and has conspicuously 
failed to develop other qualities that were specially 
aimed at in their design. "Reliance," as we announced 
several months ago when that boat was undergoing 
her early trials, was designed to secure exceptional 
speed when reaching, and, indeed, on any point of 
sailing with started sheets. This quality was ex- 
pected to make her perfectly sure of winning the tri- 
angular race; and in view of the fact that the leeward 
leg of the windward and leeward races off Sandy Hook 
is almost invariably turned by a shift of the wind into 
a reach, it was calculated that being fast under spin- 
naker and exceptionally fast on a reach, she would be 
certain to gain on the leeward leg everything that she 
might lose by her less speedy performance when 
beating out to the weather mark. It was estimated 
that, with her great overhang and full waterlines, the 
most unfavorable conditions for "Reliance" would oc- 
cur when sheets were hard aboard, and she was head- 
ing into a short and broken sea. As a matter of fact 
this estimate of the boat turned out to be entirely at 
fault; for she was unable to beat "Constitution" on a 
reach, while in windward work she proved to be a most 
consistent and remarkable performer. Even in the 
much-dreaded combination of light winds and lumpy 
seas, she has proved to be a simply phenomenal craft, 
being, indeed, so swift under these conditions as to 
stand in a class absolutely by herself. Thus has theory 
proved itself to be once more entirely at sea, and on no 
point so much as on the failure of "Reliance" to devel- 
op any remarkable speed when reaching in a whole-sail 
breeze. Anyone looking at her lines would expect that 
the easy diagonals, the great length of her water line, 
and the small displacement in proportion to the enor- 
mous rig, would enable her to reel off a speed of at 
least IZYj to 14 knots an hour. Yet, as. a matter of fact 
her highest recorded speed in reaching on a measured 
10-mile leg is only 12.6 knots per hour. How this dis- 
crepancy is to be explained, nobody, not even Mr. 
Herreshoff himself, can tell. 

Turning now to the challenger, it was evident to 
every one who is acquainted with the elementary prin- 
ciples of yacht designing that her best work should 
be done in light winds, when the relatively small 
area of wetted surface which always goes with a full 
model of large displacement, such as she shows, 
would tell in her favor. The boat was evidently built 
for the Sandy Hook courses where light and moderate 
winds prevail at the time of the year when the races 
"take place. It was natural to expect that in the 
stronger winds, when the speed passed the point at 
which the fuller body and relatively larger displace- 
ment of the English boat would tend to set up wave- 
making, the chances of "Shamrock!' holding "Re- 
liance" would diminish, and that the stronger the 
wind, the less would be her liklihood of taking the 
race. Here again theory has been totally upset, for in 
the contests that have been held the "Shamrock" has 
shown to the best advantage when the winds were 
strongest, and as the strength of the wind dimin- 
ished, so the margin by which she has been beaten 
has steadily increased. In the triangular race sailed 
in a good breeze of 10 to 15 knots strength, when, the- 
oretically, "Reliance" should have dropped her stead- 
ily with every mile that was sailed, particularly on the 
20 miles of reaching, she proved so far the equal of our 
boat that, on corrected time, if we omit the 19 
seconds handicap at the start, she was only beaten by 
one minute. On the other hand, in an attempted race 
in which there was that very roll of the sea and light 
wind which was supposed to embpdy the ideal condi- 
tions for "Shamrock," she was beaten by the same 
boat 20 minutes in a 15-mile leg to windward. 

It is because of these strange anomalies that the 
yachting world is drawing on its thinking cap, In the 
endeavor to find just exactly where it stands; for 
there is no denying that these two boats, in which are 
embodied the wisdom and skill of the two leading na- 
val architects of the day, have persistently done the 
things that nautically they ought not to have done, 
and have left undone the things that nautically they 
should have done! 

The moral of all this is that in spite of our 
boasted advancement in the art of yacht design we 
have as yet by no means reached the Ideal boat; and we 
shall not have done so until some one discovers how 
to combine with the remarkable beating and running 
qualities of "Reliance," the ability to reel off 13 to 14 
knots an hour when reaching in a whole-sail breeze. 



LIMITS OF ELECTRIC TRACTION WITH DIRECT 
CURRENT. 

Systems of electric traction differ widely as to the 
power that may be delivered to a car, the distance from 
a generating station at which a car may be operated, 
and the rate of acceleration that a car may attain. 
With continuous-current dynamos supplying car mo- 
tors at pressures of about 500 volts, a limit to the 
power that may be delivered through a single trolley 
contact is soon reached. 

A car with a motor equipment of 200 horse power, 
such as is not uncommon for interurban service, draws 
350 amperes from the trolley wire when loaded to 
full rated capacity, if the motors have an efficiency 
of about 85 per cent and their voltage is 500. At start- 
ing and on heavy grades the amperes taken by such a 
car may go up to 1,000 without serious heating at the 
trolley, but it is doubtful whether this current could 
be collected constantly without trouble. Coming to 
a large electric locomotive or heavy train requiring 
2,000 horse power at normal rating, the regular cur- 
rent with voltage and motor efficiency as before, would 
be 3,500 amperes, which might rise to 10,000 or 15,000 
amperes for short periods. Such currents are entirely 
beyond the capacity of any single trolley or contact 
shoe. A number of trolleys might be employed with 
a heavy train or locomotive, but such complication 
would soon reach a limit. The limitations as to radius 
of operation of the 500-volt continuous-current traction 
system may be well illustrated by an example. If a 
car requiring 200 brake horse power on the wheels, or 
a delivery of 350 amperes and 500 volts at its motors, 
is operated ten miles from the station with a drop of 
50 volts in its feeder wire, this wire must have an 
area of 400,000 circular mils. Ten miles of such wire 
with weatherproof insulation weigh 80,000 pounds, and 
at 15 cents per pound have a value of $12,000. This 
sum represents an investment of $60 per horse power 
capacity of the feeder wire, or about three times the 
cost of dynamos per like unit of capacity. Assuming 
that only 50 volts drop will occur in the rails as a re- 
turn circuit when the drop in the trolley feeder is 50 
volts, the total loss of pressure between dynamo and 
car motors is 100 volts, so that the dynamo must de- 
liver current at 600 volts in the assumed case. This 
drop of 100 volts on the line and rails corresponds to a 
loss of 16.66 per cent. For exceptional loads, as when 
the car is climbing a steep grade, the percentage of loss 
in feeder wire and rails will increase directly with the 
amperes flowing to the car. Thus, when the car mo- 
tors take 1,050 amperes, the fall of pressure in the 
rails and feeder together will be 300 volts, and one 
half of the energy delivered at 600 volts by the dyna- 
mo will be lost in the transmission. If more than one 
car is supplied by this feeder, the percentage of loss 
in it will increase directly with the number of the 
cars. The torque exerted by the car motors increases 
approximately with the amperes they receive, but their 
speed drops with the terminal voltage; hence, though 
the motors carry a heavy overload, the cars cannot 
maintain normal speed because of the loss of pressure 
in line and rails. 

When under normal full load, the car in question 
receives 350 amperes at 500 volts, or 175 kilowatts. 
When an overload causes the current to rise to 1,050 
amperes, the pressure at the motors drops to 300 volts 
and they receive 315 kilowatts, or 1.8 times the power 
delivered' to. them at normal full load. As the generat- 
ing station was assumed to operate continuously at 
600 volts, it appears that when the output from this 
station is multiplied by three, the rate of energy deliv- 
ery to motors increases only 80 per cent. In other 
words, the proportion of the entire energy output ab- 
sorbed by the line and track rises with the ampere 
flow, and an absolute limit is thus put on the power 
that may be delivered to the car motors. As one-half 
of the energy sent out by the power station is lost in 
the line and rails with a current of 1,050 amperes, 
any further increase of current will actually decrease 
the power delivered to the car motors, though it will 
increase their torque. Thus if the station delivers 1,400 
amperes at 600 volts to the particular feeder and track 
under consideration, the motors on the car will receive 
this current at 200 volts, representing only 280 kilo- 
watts. 

In the matter of motor torque, the continuous-current 
system of electric traction presents its strongest point. 
The unequalled capacity for increase of torque pos- 
sessed by the series-wound continuous-current motors 
has carried street cars up all sorts of grades with all 
sorts of loads and placed electric traction in the se- 
cure position which it occupies to-day. Furthermore, 
this capacity for increase of torque makes it possible 
with the continuous-current motor to obtain rates of 
car acceleration that can be equaled with no other Ma- 
chine of the same normal rating. 

The torque of a continuous-current motor depends 
on the strength of the magnetic field in its air gaps 
and on the amperes flowing through its armature coils. 
If the magnetic field remains constant, the armature 
torque increases directly with its current, and if the 
field strength goes up 'also, the torque increases faster 
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than the current. But the armature current distorts 
the magnetic field in the air gap and tends to cause 
destructive sparking at the commutator, this tendency 
being greater the larger the current in the armature 
coils. Where great increase of torque over the normal 
rating must he had, the continuous-current series mo- 
tor offers this unique property, that the increase of 
current which gives the armature greater torque fur- 
ther strengthens this torque by adding to magnetic 
density in the air gap, and this addition reduces cross 
magnetization and the tendency to destructive spark- 
ing at the brushes. A. D. A. 



THE AGREEMENT BETWEEN THE BRITISH GOVERN- 
MENT AND THE CTTNARD AND MORGAN 
COMBINE MERCANTILE FLEETS. 

BY OUR LONDON CORRESPONDENT. 

The British government has published the terms of 
its agreements arranged respectively with the Cunard 
Steamship Company and the Morgan Combine con- 
cerning the British vessels which were incorporated 
in the trust. The government comprises the three 
branches — the Admiralty, the Board of Trade, and- the 
Postal Department. With regard to the Cunard Com- 
pany, the government assumes practical control. The 
financial assistance comprises a loan of $13,000,000 or 
less under certain circumstances, at a yearly inter- 
est of 2% per cent, an annual payment of $450,000, and 
the increase of the postal subsidy from $310,000 Lo 
$340,000 a year. The Cunard Company, on the other 
hand, in answer to this assistance, will build two new 
vessels of from 24 to 26 knots hourly speed, suitable 
for use as armed cruisers, and will place the entire 
Cunard fleet at the disposal of the government when- 
ever required; will improve the mail service, and 
will guarantee that the company remain purely Brit- 
ish both concerning its control and the shareholders. 
That is to say, no one but a British subject may be 
an official or have any share interest in the concern. 
The agreement is to remain in vogue for twenty years 
from the time the second new vessel departs on her 
maiden voyage. 

Many important clauses are inserted in the agree- 
ment, to enable the government to control both the 
company and its vessels. The most important of these 
are broadly as follows: 

The plans and specifications of the new vessels to 
be approved by the British Admiralty, who may make 
reasonable modifications in the designs to suit their 
especial requirements. 

The ships are to be held at the disposal of the gov- 
ernment for either purchase or hire. The purchase 
price is to be the market value of the vessel plus a 
10 per cent bonus as compensation for loss or compul- 
sory sale. Depreciation is to be set down at 6 per 
cent per annum upon the actual cost price of the 
steamship. 

The payment for the hire of a vessel is to vary with 
its speed. In war time the Admiralty will provide the 
crew, but when the vessels are requisitioned for naval 
purposes during peace time the government is to have 
the option of the crews and will pay them for their 
services. The rate of payment will vary from $6.25 
without crew and $7.50 with crew, for vessels of above 
22 knots speed to $4.37 without crew and $5 with 
crew for vessels of between 14 and 17 knots speed, 
these rates being per ton per month. The company, on 
their part, are not to increase unduly freight or other 
charges and must not give undue preference against 
British subjects. 

The company must not sell or dispose of any vessel 
of over 17 knots speed, without the sanction of the 
government. All the ships' officers, «except the engin- 
eers, are to belong to either the navai reserve or the 
naval fleet reserve, and not less than one-half of the 
crew must belong to eit'ier of these two branches of 
the service. In the ever.t of the new vessels failing 
to attain the minimum guaranteed sea speed of 24% 
knots in moderate weather, but not falling below the 
minimum of 23% knots, then the amount of the annual 
subsidy is to be decided by arbitration. 

With regard to the mail service, the subsidy for 
which has been augmented to $340,000 per annum, 
the service is to be accelerated and improved, and the 
new vessels are to be included. This payment is also 
to cover the transit of parcel mails up to a limit of 
100 tons' measurement in either direction per week. 
Any failure in the mail service will result in the inflic- 
tion of fines and penalties. 

The government's con troll also comprises two nomi- 
nees, who have the power to give votes equivalent to 
one-quarter of the number of votes possessed by the 
company's shareholders. In more explicit words the 
government holds one-quarter of the concern. Any 
person other than a British subject who acquires a 
share is to be forced to dispose of it within three days, 
failing which the share will be compulsorily sold at 
the market value to a British subject. 

The amount of the subsidy to be paid every year 
has been deduced by careful investigation. The com- 
mittee appointed by the Parliament for this inquiry 
reported that a sum of $552,500 would be necessary to 



indemnify a company for the financial }oss they would 
sustain by running a 24-knot vessel in time of peace, 
which sum would have to be increased to $745,000 for 
a 25-knot boat. On this basis the increase between 
these two figures would amount to $1,297,500 for two 
vessels each - of 24% knots. This payment, however, 
has been compromised by reducing the rate of interest 
upon the loan of $13,000,000 from the normal outside 
market rate of 5 per cent to 2% per cent. 

In the case of the Morgan combine, the agreement 
is also extended over a period of twenty years, but 
the government stipulates that in any postal, military, 
or naval services wherein it may require the utility 
of the vessels of any of the British steamship com- 
panies merged into the combine, they are to be 
treated precisely the same as other British shipping 
concerns. One exception, however, is made, and that 
is the construction of ships of "uncommercial speed" 
which the government may specially require to be 
constructed and which are principally intended for 
war purposes. 

The combine undertakes that a majority of the di- 
rectors of the British companies shall be British sub- 
jects; no vessel is to be transferred to a foreign reg- 
istry without the consent of the British Board of 
Trade; the ships are to carry the same quota of offi- 
cers and crew of British subjects as the government 
stipulates upon other British vessels engaged in the 
same trade; the government is to have the option of 
purchasing or hiring any vessel on arranged terms; 
and one-half of the tonnage at least added to the com- 
bine in successive triennial periods from September, 
1902, when the agreement was signed, is to be British. 
With respect to the last clause, reservation is made 
concerning the ships of "uncommercial speed" and 
vessels purchased from other than British or Ameri- 
can sources which have been running for not less than 
two years. In the case of any dispute arising between 
the two parties, the matter is to be referred to the 
British Lord Chancellor, who is to be the arbitrator, 
and whose decision either concerning 'law or fact is 
to be regarded as final. 

From these two agreements it will be recognized 
that the British government has concluded a fairly 
powerful bargain, and while it practically acquires the 
Cunard Company, no antagonism is displayed to the 
mercantile combine. 



MORE INFORMATION ABOUT THE PRIZE FOR A DUST- 
ARRESTING RESPIRATOR. 

The council of the Society of Arts are prepared to 
award, under the terms of the Benjamin Shaw Trust, 
a prize of a gold medal, or twenty pounds, for the 
best dust-arresting respirator for use in dusty pro- 
cesses, and in dangerous trades. 

The council are well aware that for many years 
past the necessity for such an apparatus has been re- 
cognized. As far back as 1822 the society awarded its 
gold medal to Mr. J. H. Abraham, of Sheffield, for a 
magnetic guard to protect persons employed in dry 
grinding. The apparatus described in the society's 
"Transactions" (vol. xl„ 1822, p. 135) includes a res- 
pirator to cover the mouth and nose. This respirator 
was fitted with magnets, for the purpose of arresting 
the fine particles of steel thrown off in the process of 
pointing needles, and in other processes of dry grind- 
ing. Although the invention was greatly appreciated 
at the time, it appears never to have come into prac- 
tical use, the main objection to it having been, it is 
believed, raised by the workpsople themselves, who 
feared that the lessened risk attached to their employ- 
ment would lower their wages. Similar considerations 
have, it appears, stood in the way of the introduc- 
tion of various appliances intended to limit the risks 
associated with all trades in which the workpeople 
breathe a dusty atmosphere. The council, however, 
think that such considerations are likely to have less 
weight at the present time, and they hope that the 
offer of a prize may draw the attention of inventors to 
the matter, so that it may result in the production 
of some suitable piece of apparatus, despite the diffi- 
culties with which the solution of the problem is sur- 
rounded. 

The apparatus will be required to fulfill the follow- 
ing conditions: 

(1) It must be light and simple in construction. 

(2) It should be inexpensive, so as to admit of fre- 
quent renewal of the filtering medium or of the respi- 
rator as a whole; or alternatively it should be of such 
construction that it can be readily cleaned. 

(3) It should allow no air to enter by the nostrils 
or mouth except through the filtering medium. 

(4) It should not permit expired air to be re- 
breathed. 

(5) The filtering medium, though it should be ef- 
fective in arresting dust particles, should not offer such 
resistance as to impede respiration when worn for 
some hours under the actual conditions of work. 

(6) It is desirable that It should be as little un- 
sightly as possible. 

It should be noted that the prize is offered for a res- 
pirator intended merely to arrest dust, and not for a 



chemical respirator designed to arrest poisonous fumes. 
The applications of such chemical respirators are more 
limited, and there are special requirements connected 
with them. The council have, therefore, preferred to 
limit the range of their present offer to the simpler 
and more important cases of dust, either dust of all 
kinds or of some special character, e. g., iron or steel. 

Inventors intending to compete should send in speci- 
mens of their inventions not later than December 31, 
1903, to the secretary of the Society of Arts. John 
Street, Adelphia, London, W.C. Such specimens must 
be accompanied by full descriptions, and in cases in 
which the apparatus has been put into actual use, the 
experience of such use should be given. 

Competitors intending to patent their inventions 
should be careful to obtain protection, as the council 
of the society cannot undertake any responsibility as 
regards the secrecy of the whole, or ,of any part, of 
an invention submitted to them. 

The prize will be awarded on the report of judges 
appointed by the council. 

The competition is not limited to British subjects. 

The council reserve to themselves the right of with- 
holding the prize, of extending the time for sending 
in, or of awarding a smaller prize or smaller prizes. 



SCIENCE NOTES. 

Science is nothing but trained and organized com- 
mon sense, differing from the latter only as a veteran 
may differ from a raw recruit; and its methods differ 
from those of common sense only so far as the guards- 
man's cut and thrust differ from the manner in which 
a savage wields his club. — Engineering Record. 

Calcite, when perfectly transparent and free from 
flaws, has great value for optical purposes. The lo- 
cality which has yielded the largest quantity of fine 
calcite crystals is near Eskifjordhr, Iceland, and for 
this reason crystals of good quality are commonly 
termed Iceland spar. — Engineering and Mining Jour- 
nal. 

The latest addition to the German language is the 
word "knusperchen," meaning a little thing that can be 
nibbled. This is the word that has just taken the 
prize offered by some German educational society for 
the best translation of the noun "cake." 

Phosphorus dissolves slowly in most of its solvents. 
Sometimes frequent agitation for weeks is required be- 
fore saturation is effected. C. Stich (Pharm. Zeit.) 
has determined its solubility in the following liquids, 
the weights given being the weights of phorphorus in 
100 grammes of saturated solution: Almond oil, 1.25; 
oleic acid, 1.06; liquid paraffin, 1.45; water, 1.0003; 
acetic acid, 96 per cent, 0.105. 

The general public, we fear, is not acquainted with 
the dangers arising from arsenic coloring matter in 
wall paper. A recent death in Palmer, Mass., is di- 
rectly attributed, by the medical authorities, to this 
cause. The trouble which resulted so disastrously 
made its appearance a year and a half ago in what 
seemed to be nervous dyspepsia. Two months of 
travel abroad seemed to greatly improve the patfent, 
but on returning home he soon grew worse again. On 
account of certain conflicting symptoms which could 
not be readily accounted for, a specialist was called 
in and gave it as his opinion that there was arsenic 
poisoning in the system. An investigation was then 
made which resulted in the discovery of arsenic col- 
ors in the wall paper of the sitting room. This room 
had been papered shortly previous to the appearance 
of the first symptoms. The wall paper was at once 
removed, but. the disease had by this time progressed 
so far that it was impossible to save the life of the 
unfortunate victim. 

Andrews (Chicago Medical Recorder) mentions the 
usefulness of the tuning-fork in the diagnosis of frac- 
tures, especially of the long bones. The test is made 
by placing the bell of a stethoscope over the boneTigdr 
the supposed fracture, where the soft tissues are » as 
thin as possible, and the handle of a tuning-fork as 
close to the bone as possible beyond the supposed 
seat of fracture. The sound will be transmitted 
through the shaft of the bone to the stethoscope and 
through the stethoscope to the ears of the examiner. 
When the bone is intact, if the test is properly made, 
the sound of the fork will be heard with great distinct- 
ness; but if there is a lack of continuity, the 
sound will either not be heard at all or will be heard 
very faintly. By comparing the intensity of the sound 
on the suspected side with the sound heard under simi- 
lar conditions on the normal side, the question of con- 
tinuity of bone can be determined. The test for frac- 
tures is based upon the fact that bone is an excellent 
conductor of sound waves, while the soft tissue of the 
body conducts sound waves very poorly. The bell of 
the stethoscope should fit tightly to the skin and when 
comparing the sound and injured sides the instru- 
ments should be placed in the same relative positions. 
The sound waves will be transmitted through a frac- 
ture if the two ends are crowded together; also 
through a joint, especially if the articular surfaces 
are forced together. 
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ELECTBO-TELETHEBMOMETEE OF JUAN VILA FOBNS. 

The Internationa] Congress for the consideration of 
all devices intended to prevent as well as to fight fires, 
which has just closed its sittings at London, has ex- 
amined and adjudged as especially meritorious an in- 
strument which, for want of a better name, may be 
called the "telethermometer," invented by Mr. Juan 
Vila Forns, of Gerona, in Spain. 

The avowed object of this instrument is to reveal 
automatically at any distance from the scene of activ- 
ity any abnormal elevation of the temperature which 
may occur in its vicinity. 

The apparatus is composed essentially of a mercury 
thermometer connected electrically with a bell or other 
form of alarm, and an indicating device. 

In order to establish the desired communication, it 
Is necessary to insert into the tube of a thermometer 
a number of platinum wires and to arrange them five 
degrees apart, their uncovered ends being so disposed 
that, whenever the mercury rises to the figures opposite 




ELECTBO-TELETHEBMOMETEB OF JUAN VILA FOBNS. 

to which they are located, the ends will form a con- 
tact with the mercury and close an electric circuit. 
All these insulated wires unite in a single cable after 
leaving the tube and are carried to and connected 
with an annunciator set up at any convenient place for 
observation. Each separate wire is connected with a 
metallic drop or button showing a number correspond- 
ing with the degree on the thermometer at which 
that individual wire is located. At the center of the 
annunciator, which closely resembles the half of a 
clock dial, is found a movable hand or switch point, 
which may be placed upon any one of the drops or 
buttons, being at the same time connected, through its 
fixed end, with an electric bell, also fastened upon 
the board, by means of a wire, one end of which is in- 
serted into the mercury contained in the bulb of the 
thermometer. It is scarcely necessary to say that a 
battery of some kind must be included in the cir- 
cuit. Now it is evident that the bell will sound the 
alarm every time the mercury in the thermometer tube 
reaches or passes the degree controlled by the wire 
and noted on the button under the switch point. For 
example, if the switch point rest upon button 115 
then, just at the instant that the increase in the tem- 
perature in the room in which the thermometer is situ- 
ated causes the mercury to indicate that number of 
degrees, contact with the wire will be established, the 
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electric circuit closed, and the alarm given at the ob- 
serving station. — E. G. 

» i » n ■ 

New Iron-Hardening Process. 

Phosphorus, as is well known, has the. property ol 
imparting a certain degree of surface hardening to 
iron, but not without producing brittleness. The iron 
is made to assume a coarse structure, in which the 
crystals are comparatively loosely bound together. 
This effect of phosphorus of loosening the coherence 
of the molecules of the iron greatly facilitates the 
absorption of carbon by the iron. The carbon rapidly 
penetrates the iron to a considerable depth, imparting 
great toughness to the core and nullifying the com- 
paratively slight delect constituted by the inconsider- 
able brittleness of the surface. Two Prussian inven- 
tors apply this principle in their process for hardening 
iron by heating the same in a tempering powder con- 
sisting of organic nitrogenous substances containing 
a high percentage of fusible ash and employing phos- 
phorus as the medium for the introduction of carbon 
into the iron. Without prejudicially affecting the 
welding properties of the iron, it imparts such a de- 
gree of hardness thereto that it can neither be cut 
nor chipped by the best steel used. In order to harden 
the surface of about 200 kilogrammes (441 pounds) 
of iron to a depth of 1 millimeter (0.0394 inch) by 
means of this process, the pieces should be imbedded 
in a retort, muffle, or the like, in bone dust, to which 
is added a mixture of 300 grains of yellow prussiate, 
250 grains of cyanide of potassium, and 400 grains of 
phosphorus. The receptacle is well closed, luted with 
clay, etc., and raised to a clear red or white heat, 
whereupon the material treated is immersed in a glow- 
ing condition in a water or other bath. 
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A NOVEL MEASURING MACHINE. 

BY DR. A. GRADENWITZ. 

Some time ago, while in London, I paid a visit 
to the works of the Newall Engineering Company, 
where I saw an interesting measuring machine just 
brought out by the firm. The chief novelty of the in- 
strument is the spirit level, serving as a comparator, 




PLAN VIEW OF A NEW MEASUBING MACHINE. 
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ENGLISH ABTILLEBY TBOPHIESAT MONT ST. MICHEL. 

In 1427, when the English in Normandy made their 
last assault on Mont St. Michel under Lord Scales, 
they attacked it with "several powerful engines and 
certain machines of war," with which, says an old 
writer, "they trained a battery so furiously against 
the walls that they made a breach." Among these 
formidable weapons were two enormous wrought-iron 
guns, which they were compelled to 
leave behind on being obliged to raise 
the siege. They are still on exhibition 
with some of their projectiles in a 
railed inclosure just inside the main 
entrance to the town. As will be seen 
from the accompanying photograph 
taken on a recent visit, the local fish- 
ermen find this inclosure very useful 
for the stowage of their nets, sails, and 
other tackle. 

The guns are of the kind formerly 
called "bombards," and are of differ- 
ent sizes. The larger one has a cali- 
ber of 19 inches, 30% inches greatest 
externa] diameter, and 12 feet total 
length, of which about 3 feet 4 inches 
belongs to the smaller powder cham- 
ber in the rear. It weighs very nearly 6 
tons. The other gun weighs about a 
couple of tons less, is of 15 inches 
caliber and 11 feet 9 inches long. These weapons are 
not cast but "built-up" guns, being formed of longitu- 
dinal bars about 3 inches wide arranged like the 
staves of a cask and bound round closely with wrought- 
iron hoops, just as are the "Dulle Griete" at Ghent 
and "Mons Meg" at Edinburgh Castle. In fact, all 
four date from about the same period and the 
"Michelets," as they are called, as well as the others, 
are most likely of Flemish workmanship. Their pro- 
jectiles are made of hewn 
granite and those for the 
larger gun have been 
estimated to weigh 300 
pounds apiece. The pow- 
der chamber is capable 
of holding about forty 
pounds of explosive. 



SIDE VIEW OF THE MEASUBING MACHINE. 

that is seen on the tail stock; this attachment permits 
of magnifying the movement of the anvil to an almost 
unlimited extent, as the movement of the bubble de- 
pends upon the curvature to which the vial is ground, 
being equal to that of a lever of the same length as 
the radius of curvature. 

A coarse screw is operated for quick movement by 
means of a knurled nut, whereas for fine movement 
a lever is clamped to the spindle by an eccentric move- 
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The Iron Age states 
that extraordinary re- 
sults have followed the 
establishment of the new 
drainage scheme at New 
Orleans, by means of 
which the level of the 
ground water has been 
lowered 4 feet. It is now 
possible to construct cel- 
lars and erect skyscrap- 
ers, which could not be 
done previously. The 
drainage canals are kept 
clear by constant pump- 
ing. A drawback is a 
plague of white ants, 
which are devouring the 
woodwork of the houses. 



TAIL STOCK ABBANGEMENT. 

ment on another set of levers, a thumb screw thrust- 
ing against a bar. A vernier bar is graduated into 
tenths of an inch, this being the pitch of the screw, 
and a second vernier is carried by the rim of a gradu- 
ated wheel along the first vernier bar. 

This graduated wheel is divided into l-100ths on 
the right hand and l-1000ths on the left, and the second 
vernier into l-10,000ths. Readings can thus be taken 
in decimal rotation, the l-10ths being the highest fig- 
ure disclosed on the first vernier bar, the l-100ths be- 
ing the highest figure seen on the right-hand side of 
the graduated wheel past zero, the l-1000ths the high- 
est figure on the left side of the wheel past zero, where- 
as the l-10,000ths are shown by the second vernier. 

An anvil fits in a socket, in which is an adjustable 
spring controlling the amount of pressure put on the 
piece to be measured. The tail end of the anvil comes 
in contact with a rocking lever, pivoted in a bracket. 

When pressure is applied to the anvil, a spirit level 
ii displaced. The bubble on the level is first adjusted 
to remain at the left-hand end by means of the thumb 
screw. Sufficient pressure should be put on the piece 
being measured to bring the bubble up to a given 
graduation. The same course is adopted when ad- 
justing the heads by means of end rods or with rule 
and microscope. 

As the movement of the anvil is magnified by the 
level 4,000 times, if the anvil is moved one-thou- 
sandth inch, . the bubble would move 4 inches. The 
rocking lever is kept in contact with the anvil by a 
spring, which may be adjusted in the boss of the 
bracket previously mentioned. When the pressure is 
removed from the anvil, the rocking lever rests against 
a stop. The head and tail stocks are clamped to a 
true flat face on the bed, as shown in the sketch. 

They were designed to meet the requirements of the 
average tool room and are very easily handled. 
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PHOTOGRAPHY IN COLORS— THE THREE- 
COLOR METHOD. 

BY A. BOSCH. 

It was nearly 100 years ago that Thomas 
Young, with an extraordinary foresight for 
one of his time, advanced the theory of the 
three fundamental or elementary colors, 
hased upon scientific research, and expressed 
the belief that the nerve apparatus of the eye 
possessed three kinds of fiber, each being 
sensitive to a fundamental color. 

Indeed three primary colors, properly chos- 
en and combined, are sufficient to reproduce 
the seemingly infinite combinations of nature. 
According to Young, it was apparent that the 
colored image, which could not be produced 
in a single exposure, was to be obtained only 
by combining the three correspondingly color- 
ed images. The main difficulty, however, was 
the proper production of these three images. 
These images are now produced by means 
of three colored filters or screens correspond- 
ing to the three primary colors. 

For the first explanation of the elementary 
colors we are indebted to the Scotch physicist, 
James Clerk-Maxwell. He it was who first 
experimented with three-color photography. 
The experiments were, however, unsuccessful, 
for in 1861 we possessed no color sensitizing means. 
The three elementary colors are red, green, and 
blue. If we place a colored object before the objec- 
tive, then cover the lens with a red glass plate, acting 
as a ray filter, and expose, only the red light rays will 
be allowed to pass through the glass-plate filter and 
lens to affect the sensitive plate, the blue and green 
rays being absorbed. In this manner the red image 
is produced. By repeating the exposures and substi- 
tuting the green and violet filters respectively, the 
three different negatives are obtained. From these 
three negatives, three positives are produced by copy- 
ing upon transparent glass plates; and these trans- 
parencies are projected, superimposed, upon a screen 
so that they exactly register, with three corresponding 
light filters — colored glass plates or liquids. The re- 
sult is a colored picture, astonishingly true to nature. 
Maxwell's liquid light-filters for the projection of 
the different positives were comprised as follows: 
For red, a glass receptacle filled with thiocyanate of 
iron; for green, a solution of copper chloride; and for 
blue, a solution of copper in ammonia. After Maxwell 
came Ives, among others. 

All these investigators worked along the same lines 
and obtained very satisfactory results, the only diffi 
culty being that the exposure necessary to produce 
the three different negatives was too long. Moreover, 
the registering of the three positives upon the pro- 
jecting screen was very unsatisfactory. 

During the past year, however, much progress has 
been made in three-color photography by Prof. Dr. 
Miethe, superintendent of the photochemical de- 
partment of the Royal Technical School of Berlin, and 
his assistant, Dr. Traube. 

As is well known, the common photographic plate 
is sensitive to blue light rays only. If such a plate be 
exposed to the light by using a red filter, it would be 
hours and days before a negative would be obtained. 
The astounding success of Prof. Dr. Miethe was only 
made possible by his succeeding; in connection with 
Dr. Traube, in preparing plates which are just as 
sensitive to red and green light as to blue. In the 
tj^st, such plates could be made only in a very unsat- 
i. 1'jctory form. The time of exposure for red lisht 
rays was so 
long that a 
portrait was in 
meat cases im- 
possible. 

W1L1 the 
new plates, 
however, this 
difficulty 1 s 
overcome. The 
time of expos- 
ure necessary 
is reduced to 
the fraction of 
a second. 

As a strik- 
ing example 
of the possi- 
bility of this 
plate, the fol- 
lowing illus- 
tration will 
serve: During 
the session of 
the Fifth In- 
t e r n a tional 
Congress for 
Applied Chem- 
istry, held in 
Berlin in 1903, 




Fig. 6.— Ferd. Ernecke's Projecting Apparatus for Three-Color Slides 



Prof. Miethe surprised the members of the photo- 
graphic section by stating that he desired to take a 
photograph of the entire convention. It was about 
5:30 P. M., with a rather threatening sky; there 




Fig. 5. 



-The Same Scene Photographed Through a Red, a 
Green, and a' Blue Screen. 




Fig . 1.— Front View Of lUe 
Camera. 



Fig. 3.— Side View oi the 
Camera. 



Fig. 3.- Arrangement of the 
Three Screens. 
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was much shaking of heads on the part 
of the members. The professor used but a 
few seconds in exposing the three-colored 
negatives. Imagine the surprise of the un- 
believers when, upon entering the hall the 
following morning, they were shown a per- 
fect picture of the convention in natural 
colors by means of the projection apparatus 
constructed especially for the occasion. 

The method of making plates sensitive to 
green and red rays was first published by 
H. W. Vogel. It consists in dipping the 
plates in highly diluted solutions of different 
dyes. After they have dried they are ready 
for use. 

The work of Prof. Miethe and Dr. Traube 
has resulted in the discovery of a certain 
group of coloring compounds which solve the 
problem in a very satisfactory manner. This 
group was discovered in preparing a homo- 
logous series of compounds of iodide-methyl- 
chinoline and chinaldine derivatives. These 
dye compounds are colored red or violet and 
show a common spectrum, the absorption 
spectra being all remarkably alike. With the 
exception cf amyl-cyanine, all show two ab- 
sorption lines — one in the green and the 
other in the yellow part of the spectrum. 
The following table gives the positions of the absorp- 
tion lines of the different compounds: 

Dye. Main Line. Secondary Line 

Amylcyauiue 597 /4ft ftft 

Methyl-iso-cyaniue 558 519 

Ethyl-iso-cyauine 558 617 

Propyl-iso-cyuaniue 583 522 

Hexylinethyl-isocyaiiine 560 519 

Ethyl-inethyl-iso-cyaniue 558 519 

These compounds are all soluble both in water and 
alcohol. The solubility in water decreases with in- 
creasing molecular weight. Of the above-named sub- 
stances, methyl-iso-cyanine possesses the most uni- 
form sensitizing curve in the visible spectrum, extend- 
ing far toward the red. The methyl and ethyl dyes 
are therefore well adapted to the preparation of pan- 
chromatic dry plates, and make it possible to produce 
plates possessing uniform sensitivity for the entire 
visible spectrum, the sensitivity extending into red as 
far as wave length 670 n /<. and an appreciable in- 
creasing of the sensitivity being noticeable still fur- 
ther into the infra-red. 

Bthyl-iso-cyanine is especially adapted to photo- 
graphic purposes, particularly from the fact that the 
sensitizing curve does not extend too far into the red, 
making it possible to work by a tolerably bright red 
light. Furthermore, it is the most easily cleansed. 
The preparation is as follows, according to the method 
given by Spalteholz: The raw product is first cleansed 
temporarily by recrystallizing in alcohol. These crys- 
tals are rubbed and washed with ether and again 
allowed to crystallize in diluted alcohol. This opera- 
tion is repeated until the crystals are free from the 
remaining pitchy substances, which are always formed 
in the operation. The least traces of these impurities 
will cause failures and fogging in the bath, or a col- 
oring of the emulsions by the dyes. By virtue of th? 
extraordinary coloring power of the iso-cyanines, a very 
small amount suffices to bring out the desired effect. 
The maximum of panchromatic sensibility is reached 
by using 0.016 grammes of dye per liter of emulsion, 
or when the finished silver bromide plate is bathed in 
a dye solution of 1:50000 from one to two minutes. 
A further important work which had to be carried 

out in order 
to reach the 
desired result 
was the deter- 
mination of the 
best colors for 
ihe three light 
Biters. Briefly 
described 
Prof. Miethe's 
process is as 
follows: For 
the red filter 
the dyes of the 
eosine class 
were found to 
be the best — of 
these "Rose 
Bengale" be- 
ing the most 
service- 
able for the 
reason that, in 
a somewhat 
c o n c e n - 
trated solu- 
tion, a very 
broad and 
sharp absorp- 
tion band 1* 



Fig. 4.--Exposing with the Blue 
screen. 
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shown in the green part of the spectrum. In prepar- 
ing a red filter of the proper character with "Rose 
Bengales," the same must be combined with a filter 
which absorbs blue and blue-green. The film of 
"Rose Bengale" is to be so prepared that the filter, 
when dry should allow light waves down to wave 
length 590 n n to pass through. 

As medium amounts for the preparation of a red 
filter, 1.5 cubic centimeters of a 2 per cent solution of 
"Rose Bengale" in water to 18 to 20 cubic centimeters 
gelatine solution are taken, and 9 to 10 cubic centi- 
meters of this mixture are then applied to 80 square 
centimeters plate surface. 

If a plate, prepared in this manner, be combined 
with another tightly-fitting covering plate, which is 
colored with a yellow dye (best prepared with gela- 
tine and a 4 per cent tartrazine solution) an extraor- 
dinarily quick-acting red filter is obtained, giving In 
every respect the desired position of absorption for the 
ethyl red plate. A great deal now depends upon the 
proper preparation of the green filter. An incorrectly 
toned filter causes as many poor results in the repro- 
ducing of colors as a bad exposure. The preparation 
of the green filter has consequently been very difficult. 
The adaptability of the green filter depends mainly 
upon the amount of violet rays which are allowed to 
pass through. 

Suitable green filters can be prepared by using "bril- 
liant acid green." Most green dyes' tend to allow the 
extreme red rays to pass, which, however, is unim- 
portant. Brilliant acid green, shade VI B, is best 
adapted for the ethyl red plate. To 6 cubic centimeters 
gelatine solution (for 80 square centimeters plate sur- 
face) add 1.6 cubic centimeter brilliant acid green 
(1:100), and to this solution 4 to 8 drops tartrazine 
solution (1:25). 

By this means exclusion of the violet and the re- 
quired retardation of blue rays is obtained. 

The blue filter offers very little difficulty. It is 
necessary, at least in strong blue-green sensitive 
plates, to exclude only those rays lying in the green 
part of the spectrum. Light having at most a wave 
length of 480 should pass through. On the other hand, 
it is desirable that, in the reproduction of deep red 
tones of the original, the blue filter should allow the 
red of the spectrum to pass unhindered. The re- 
cipe for the violet dye is as follows: For 80 square 
centimeters plate surface, take 13 cubic centimeters 
gelatine solution, to which 2 cubic centimeters new 
victoria blue and 2 cubic centimeters methyl violet 
solution (1:250) are added. 

The bright dye, however, demands too short a time 
of exposure. It is therefore better to retard the ex- 
posure. This is brought about by means of a very 
thin tartrazine disk, which is first so toned down that 
the blue filter permits a medium exposure. For the 
ethyl red plate an extra thin covering disk suffices for 
the equal exposure of red and blue. The required cov 
ering disk should contain 5 to 6 drops tartrazine solu- 
tion (1:25) to about 120 cubic centimeters gelatine. 
From this short description of the colored filters, it Is 
evident that it is possible to expose nearly the same 
length of time with the red and blue filters. The 
green filter, however, requires a much shorter period. 
A retardation of the green filter to about the same 
exposure is very difficult to bring about without se- 
riously disturbing the curve of transmission. For the 
proper preparation of the color filters the following 
requirements are to be strictly observed: 

1. A dark room free from dust. 

2. Skill and painstaking care in handling. 

3. A suitable cement or adhesive substance. 

4. Careful observation of cement temperature and 
cautious warming of the plate after cementing. 

Filters prepared in this way will last for a long time 
if not exposed directly for hours to the sunlight, 
which, however, is n>t probable in the usual method 
of working. 

Prof. Miethe has a red filter which he has used just 
two years, making hundreds of exposures with it, in 
spite of which it has not changed in the least. 

We come now to the description of the apparatus. 
This is made rather small in order to be easily car- 
ried. The best size for plates is 9 x 8 centimeters 
(Figs. 1, 2, 3). 

As has been already mentioned, the exposure should 
be made as quickly as possible. Hence very fast 
lenses are required. The three images must also 
exactly register. A long focal distance is therefore 
necessary and an apochromatic lens. The choice of 
the latter, however, is rather limited, as apochromatic 
corrected lenses, i. e., those possessing a like focal 
distance for the main light rays, unfortunately do not 
transmit the light very rapidly. For a 9 x 8 centime- 
ter plate a strong portrait anastigmatic lens, such 
as Prof. Miethe uses, of at least 180 millimeters focus 
is not adaptable. The camera differs very little from 
the usual form (Fig. 4), the main difference being 
that it is provided with a plate-holder (Fig. 4), where- 
by the three exposures can be made upon one plate 
of 9 x 24 centimeter dimension (Fig. 5), such plates 
being uniformly and easily developed. The three 



glass filters are brought immediately before the sensi- 
tive plate (Fig. 3). A ground glass just behind the 
color filters serves to focus the object properly. 

The filters are firmly attached to, or set into the 
holder (Fig. 3). The plate-holder is then inserted in 
place of the ground glass. By means of a pneumatic 
release, the plate holder and filters are made to drop 
from top to bottom in the slide apparatus, passing 
successively before the lens (Figs. 3, 4, 5). The three 
accompanying photographs were made from a plate 
exposed in this manner.. It- is not possible to state 
the length of time necessary for exposure, this de- 
pending mainly upon the lens, the diaphragm, and the 
light. It is advisable to stop down as much as pos- 
sible in order to facilitate registration. 

As the ethyl red plate is very sensitive, to red;. the 
time of exposure for red and blue,: behind properly 
chosen filters, can be taken from 1:1 to 1:4. The ex- 
posure for green is much less. Another point to be 
emphasized is that in preparing ethyl red plates, they 
should be dried with the utmost dispatch. 

Highly sensitive dry plates are to »be carefully 
dusted and worked in a bath containing: ethyl red, 0.1 
gramme; alcohol, 300 cubic centimeters; distilled 
water, 5,000 cubic centimeters; ammonia, 50 cubic cen- 
timeters. 

The washing must be done in absolute darkness, 
the plates rinsed under the water tap for 2 to 3 min- 
utes, and then quickly dried. If the plates are long in 
drying they do not work well and fog easily. If, how- 
ever, they be dried within 15 minutes, brilliant results 
can be obtained. 

Prof. Miethe dries his plates in a current of air 
which passes between water pipes, whereby the escap- 
ing moisture from the air is quickly condensed upon 
the pipes. The air- being now dry is slightly heated 
and then passes off over the plates. The plates dry in 
about 12 minutes. The developing and further ar- 
ranging of a 9 x 24 centimeter plate with the three 
negatives (each 9x8) is the same as that of a usual 
plate. 

THE ■ PROJECTION . APPARATUS. 

Colored projections were, shown, for the first time 
by Prof. Miethe in the Urania Theater, Berlin, in the 
winter of 1903. The projecting apparatus used upon 
this occasion was built by the well-known firm of 
FeTdinand Brnecke, Berlin, manufacturers of precision 
instruments, being assisted by the scientific manager 
of the Urania, Dr. Donath. The apparatus consists of 
3 arc lights (hand regulated) and consumes the enor- 
mous current of 200 amperes, or 45 horse power, only 
10 per cent of this being transformed into light, while 
the other 90 per cent passes off in the form of heat, 
thus making it very difficult to protect the light con- 
densers and to keep them from cracking. 

These light condensers consist of 3 lenses each, and 
are insulated against the heat of the carbons by means 
of a hard glass plate. In front of the condensers are 
the cooling, receptacles, which also act as filters for 
different light rays, being filled with the three respec- 
tive solutions, above described for filters. 

A voltmeter is provided for each lamp whereby the 
current and potential in each pair of carbons is care- 
fully regulated. The lantern slides are inserted be- 
tween the condensers and their projecting lenses. 

The 9 x 24 centimeter plates (positives) are cut 
into three parts; the red, green, and blue positive be- 
ing then glued on to another larger plate at equal dis- 
tances from each other and corresponding to the dis- 
tance between lenses. 

This method permits quicker handling of the appa- 
ratus, making a focusing of the lenses for each picture 
unnecessary. The lenses were made by the firm of 
Voigtlander & Son, Braunwick, being triple-anastig- 
matic and exactly alike in focus, transmission of light, 
etc., and, of course, very expensive. Owing to the 
small number of lenses, very little light is lost through 
reflection or absorption. 

The apparatus is as near perfect as the skill of the 
mechanic will permit. It can also be used with lamps 
of less current consumption (15 to 20 amperes) by 
substituting smaller carbons. 



Longitude Difference Between Greenwich and 
Paris. 

The investigations concerning the longitude dif- 
ference between Greenwich and Paris have now been 
completed. The work has been of a particularly ard- 
uous and protracted nature, necessitating enormous 
calculations. Altogether the English and French ob- 
servers have carried out 230 observations, equivalent 
to eighty nights' work each. Two English and two 
French observers have been engaged upon the task. 
The observations were made at Greenwich and Paris 
simultaneously, and in order to obtain. absolutelyisim- 
ilar results the instruments were frequently inter- 
changed. The results of these observations have 
proved both the Greenwich and Paris existent merid- 
ians to be erroneous, the calculations finally working 
out just between the two. The discrepancy, however, 
is very minute, being only a small fraction of a sec- 
ond. 



SPIER FAILS DAM AND POWER PLANT. 

BY WAITER H. MAIM. 

The imposing power plant which is now nearing 
completion at Spier Falls, which is located about ten 
miles above Glens Falls, in this State, has scarcely at- 
tracted the attention which its magnitude demands; 
for when the complete plant, as now laid out, has been 
installed, the ten great turbines will have an aggre- 
gate capacity of 50,000 horse power, which is equal to 
that of the famous electric plant as originally in- 
stalled at Niagara Falls. The site of the dam was se- 
lected because of the natural advantage conferred by 
a fall of the Hudson River, which is well adapted at 
this spot to the creation of a great reservoir. The 
river flows between the Luzerne Mountains on the 
north, and Mount McGregor on the south, and the 
two form a valley which at this point is about half 
a mile in width. The underlying rock is of good qual- 
ity, well adapted as a foundation for masonry, and the 
watershed of the Hudson above the reservoir contains 
about 25,000 square miles. 

The dam, of which we present several illustrations, 
has U total length of 1,800 feet and contains 181,000 
cubic yards of masonry. It is built of a fine quality 
of granite which was obtained from the Saratoga hills. 
At its deepest point it measures 156 feet from bed- 
rock to crest, and a cross-section at this point shows 
a total width of base of 115 feet. The structure is 
virtually composed of three parts. Its northerly sec- 
tion, which abuts on the Warren County shore, is 820 
feet in length and rises to an elevation of 80 feet. 
This is separated by a wing wall 10 feet in thickness 
from the southerly portion, which extends for 550 feet 
and is 90 feet in height. South of this is the canal, 
420 feet in length, by which the water Is led from the 
reservoir to the. fore-bay at the back of the power 
house. At the fore-bay it is led by ten steel tubes, 
each 12 feet in diameter, to as many 54-inch turbines, 
which will be run under a 90-foot head. Each turbine 
will be direct-connected to a generator of 5,000-horse- 
power capacity. The ten units will be located in a 
handsome power house, 400 feet in length, which will 
be built of brick and steel, and will conform in every 
respect to the best modern construction and finish for 
large hydraulic-electric power plants. In order to se- 
cure the greatest possible head of water, the power 
house is located in what was formerly the bed of the 
river. The total cost of the plant is about $2,000,000. 

The marketing of the power (a problem which in 
some of the larger power plants that have been con- 
structed of late years has proved to be more serious 
than was anticipated) has presented no difficulties, 
because of the large number of important towns and 
manufacturing centers that are within easy reach. 
Within a radius of 50 miles are Glens Falls, with its 
shirt factories and other industries; Saratoga, with 
its big demand for electric lighting; Troy, which pro- 
duces more collars, cuffs, and shirts than any other 
city in the world; Schenectady, with its great electri- 
cal and locomotive works; Watervliet, with the United 
States arsenal and gun factory, and Albany, the capi- 
tal of the State. Throughout this section there are 
many hundreds of miles of interurban trolley lines, 
which find cheaper power in the dammed-up energy 
of the Hudson River, than in their own coal-fed power 
plants. So promising is the demand, that thirty years' 
contracts have been made for practically the entire 
output of the plant. 

The provision for transmitting the power was a 
large undertaking in itself. A right of way for pole 
lines was secured, the three-phase system was in- 
stalled, and mounted linemen, in relays of fifteen miles 
patrol every foot of the line each day. All the line- 
men are kept in communication with the switchboard 
by a private telephone line, and the loss of power due 
to defects of transmission is practically nothing. The 
power is distributed . as alternating current of high 
voltage to sub-stations in the various cities and towns, 
where it is transformed and stepped-down to the par- 
ticular voltage required by the consumer. 

■ ■ ♦-*- *-*♦-- 

Berliner's Airship. 

Emile Berliner, well known for his microphone- 
telephone transmitter, the gramophone, and other in- 
ventions, announces that he has devised an aeroplane. 
From the newspaper accounts thus far published, it 
seems that his contrivance is made of aluminium and 
tin-plate, with ribs of oak and metal tubing. -The 
whole machine is 10 feet wide by 14 feet long. 



The escalator at the 23d Street station of the Sixth 
Avenue elevated railroad, New York city, which has 
been shut down recently, has now resumed regular 
operation. Some-time ago the motor driving the esca- 
lator was connected to take current from the third 
rail. It was found, however, that the voltage fluctu- 
ates over a considerably wider range than had been 
anticipated and the shut-down was necessary in order 
that alterations might be made in the motor to secure 
better speed regulation. During the interval that the 
electrical changes were in progress, the receipts of 
the station showed a marked falling off. 
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Engineering Notes. 

There have been launched in the United Kingdom 
during the past six months 290 vessels, totaling 565,- 
343 tons gross, as compared with 289 vessels, of 668,- 
533 tons gross, in the first half of last year. 

It was recently announced that a train from Lon- 
don to Plymouth on the Great Western Railway had 
made a run of 246 miles in 233% minutes, thus estab- 
lishing a world's record for a long-distance run. The 
officials of the Lake Shore £ Michigan Southern have 
promptly given out figures which disprove this claim. 
On May 21, 1903, the Twentieth Century Limited left 
Cleveland at 4.02 A. M., and arrived at Elkhart, Ind., 
at 7.23 A. M., making 246.12 miles in 221 minutes. 

From the returns compiled by Lloyd's Register of 
Shipping, it appears that, excluding warships, there 
were 426 vessels of 1,028,099 tons gross under con- 
struction in the United Kingdom at the close of the 
quarter ended June 30, 1903. The return shows an 
increase in the tonnage under construction of about 
54,000 tons as compared with the figures for last 
quarter, but a decrease of about 385,000 tons as com- 
pared with the total reached in September, 1901, which 
is the highest on record. 

The new dock which is being built at Boulogne, and 
which will be called the Bassin Loubet, is to be a deep 
tidal dock', without gates, and rectangular in form; 
the north and south quays will each be 350 yards in 
length, the west side 219 yards, and the east 165 
yards. Alongside the north quay there will be a 
depth of 13 feet at low spring tides; at the south 
quay there is to be a depth of 25 feet at lowest spring 
tide to enable ocean liners to lie alongside it at low 
water. The, dock, which- will cover an area of 16 
acres, will be entered from the east end. The Bassin 
Loubet is to occupy the site of the Capficure sands and 
sand battery. The latter has been entirely removed 
and set up on a new breakwater. 

Writers in the English press appear to have been 
much exercised over certain statements made by a 
Woolwich gunsmith in support of his claim for com- 
pensation against a railway company who seek to 
acquire his premises for the improvement of their 
line. The gunsmith, who occupies quite ordinary 
premises adjoining the railway station, asked the 
modest sum of £2,684 for being turned out against 
his will, and in explanation of his demand said that 
his profits ranged from 200 to 800 per cent, one spe- 
cialty of his, described as a wind-gage, which cost 9s. 
to make, selling for £2 14s. On gunpowder he made 
an average profit of 200 per cent. These figures are 
enough to make the mouth water, but they are ques- 
tionable. 

A paper was read before the Association of Ger- 
man Engineers, by Prof. Schmoller, of Berlin Univer- 
sity, entitled "The Borderland between Technical Pro- 
gress and Practical Economics." He said that "In 
the year 1750, when Germany had a population of 
18,000,000, of whom 9,000,000 were laborers, the pro- 
portion of the physical power exerted by , the human 
factor in economic activity was to the' power exerted 
by machinery in the ratio of one to one. In the year 
1895, when Germany had a population of 56,000,000, of 
whom 28,000,000 belonged to the laboring classes, the 
proportion of manual labor to labor done by machin- 
ery was as one to six, or, according to other estimates, 
as one to ten. Nevertheless, it was recognized that the 
machine without the superintendence of the human 
factor was merely an automaton, and that its pro- 
ductivity could only be immeasurably increased in 
cases where industrial processes could be resolved into 
a variety of constantly recurring and identical move- 
ments." 

The British Admiralty has experienced consider- 
able difficulty in the storage of the steam coal for the 
war vessels at the coaling bases, since the fuel is in- 
juriously affected by wind and water both in volume 
and calorific power when stored in bulk. To over- 
come these disadvantages, which are more serious 
than may be supposed, an ingenious floating coal de- 
pot is being constructed for the Admiralty. In de- 
sign it resembles an enormous tank capable of hold- 
ing 12,000 tons. It comprises a waterproof steel frame- 
work, very similar in design to the hull of a cubical 
battleship, and into this is sunk a central shaft, which 
lets down into an open area corresponding in dimen- 
sions with the base of the depot. Pumps are provided 
to remove any water that may leak into this chamber, 
while periodically the men descend the shaft to re- 
lease the coal outside as it settles downward. The 
vessels containing the coal are moored alongside the 
tank, and the fuel is removed from their holds by 
means of four traveling cranes which shoot it through 
hatchways — one provided to each crane — into the body 
of the tank. The coal gradually settles downward, 
and when it is desired to coal a vessel, it is drawn 
from the bottom of the reservoir through scoops and 
transferred to the bunkers of the warship. By this 
means it is anticipated that it will be possible to keep 
the coal as fresh for months as if it had only been 
drawn from toe mines as required. 



Electrical Notes. 

Statistics prepared by the United States Census Bu- 
reau show that upward of 502 million dollars is in- 
vested in the electric light and power undertakings of 
that country, which number 3,619, and that the gross 
yearly earnings of these amounted to upward of 
85 million dollars. The total annual expenses amount- 
ed to 67.7 million dollars, of which about 20%. million 
dollars was paid in salaries and wages, and 22.8 mil- 
lion dollars for supplies and materials. The horse 
power of the machinery installed totaled 1,758,175, 
of which 381,134 were generated by 1,378 turbines, and 
the remainder by 5.921 steam engines. The total but- 
put for the year in kilowatt hours was 2,437,218,732 
units. 

The Miller signaling system has been adopted for 
the Severn tunnel on the Great Western Railway. The 
tunnel is 4 miles and 600 yards in length. With the 
new signaling system the tunnel will be divided into 
sections of 1,200 yards length, thus permitting more 
than one train on the same line in the tunnel at the 
same time and with perfect safety. The usual sema- 
phore signals at the sides of the line will be supple- 
mented by "repeat" signals indicated in the cab of 
each locomotive before the eyes of the driver. This 
system, which can only be used in connection with 
electrical track circuit signaling is in successful oper- 
ation in the Park Avenue tunnel of the New York Cen- 
tral Railway. 

It has been decided by the Prussian State Railways 
Administration to run all the trains on the suburban 
railway between Berlin and Lichterfelde by electricity. 
This is said to be an outcome of the long series of trials 
on the military railway between Berlin and Zossen, 
which proved the advantage of propelling trains by 
electric power. An experimental train has been run- 
ning on the Berlin-Lichterfelde section for the past 
month with much success. . Locomotives by this time 
are entirely banished from the line. The method of 
working is by motor cars, each train consisting of two 
long coaches, one second and one third class, each with 
separate compartments for smokers. The advent of 
electrical working on one of Berlin's suburban lines is 
regarded as the beginning of a new era in railway lo- 
comotion in that city, which will soon see steam haul- 
age on all the suburban lines displaced by electric pro- 
pulsion. 

In the investigation of the conductivity of ordinary 
air, by H. Geitel and C. T. R. Wilson, a certain amount 
of uncertainty is introduced in the determination of 
the capacity of the electroscope. In a method pro- 
posed by F. Harms, in the Phys. Zeitschr., this uncer- 
tainty is avoided. The method consists in determin- 
ing the rate of discharge from a body suspended in air, 
and the potential measuring apparatus is only con- 
nected with the body at the instant of measuring the 
potential. The charged body is a brass sphere sus- 
pended on a glass thread, it is charged to a certain po- 
tential by means of a battery, and after a certain 
time has elapsed, it is connected to the electrometer 
and its potential is measured. It is again charged to 
the original potential, and after a different interval 
of time its potential is again measured, and so on, 
each experiment giving one point on the curve of dis- 
charge. The experiments give the number of ions 
used and regenerated per second, and cubic centi- 
meters in air at 19 deg. C. as 28, while C. T. R. Wil- 
son's experiments gave from 14 to 19 at 15 deg. 

D. Negreano, in a communication to the Paris Acad- 
emy of Science, described a new process for separat- 
ing metallic powders from inert matters. On an In- 
sulated metal plate the pulverized mixture is placed, 
the plate being connected to the negative terminal 
of a Wimshurst machine. On bringing up to the plate 
a metal disk connected to the positive terminal of the 
machine and projecting the pulverized substance in a 
vertical direction by means of a special blowing ma- 
chine, the metallic powder is found to be repelled and 
partly deposited on the upper parts of the disk. The 
separation will occur readily when operating with 
sand and metal grains; experiments with sand grains 
and very small copper and bronze grains have shown 
nearly the whole of the metal to be deposited on the 
disk. This phenomenon is explained as follows: in 
the space between the metal plate and disk, the com- 
bination of which constitutes an air condenser, the 
field being uniform, the flux will be perpendicular to 
the disk; in the neighborhood of the edges of the disk 
the lines of force will undergo a bending effect, so that 
the lines parting from the plate beyond of the surface 
facing the disk will be curved in toward and made 
to terminate on the latter, this being the path followed 
by the metallic particles deposited. The above pro- 
cess may serve in some cases to separate a mixture of 
finely divided metals. When applied to a mixture of 
brass and copper particles, for example, experiment 
shows that the brass will be repelled and deposited 
on the metal disk. The process may, as well, be ap- 
plied to separating the metallic part of an ore from 
the gangue. 



Motor Cars as Feeders to Trunk Railroads 

A service of motor cars, for feeding its trunk rail- 
road, has been established by the Great Western Com- 
pany of England between the station at Helston, in 
Cornwall, and the Lizard, some eleven miles distant, 
and to which there is no railroad communication at 
present. A short time ago we drew attention to the 
possibilities of the automobile to act as feeders to 
trunk railroads, especially in inaccessible places, or 
where the traffic is not sufficiently extensive to ren- 
der any other means of communication remunerative. 
The cars which the Great Western railroad have se- 
lected for their service are the Milne-Daimler gaso- 
line vehicles developing 16 horse power on the brake. 
There is accommodation for 32 passengers. The jour- 
ney between the Lizard and Helston station, Which is 
over a somewhat hilly road, will occupy approximate- 
ly 114 hours. This service is purely experimental, but 
should it prove successful, similar services will be 
initiated, upon other sections of the railroad system 
where the townships or villages are located some dis- 
tance from the railroad. 

The Great Western Company are also completing 
arrangements for the introduction of a railroad mo- 
tor car service upon the section of their track extend- 
ing from Stonehouse to Chat ford, through the Stroud 
Valley, a distance of about seven miles. The power 
in this instance will be steam, the motor being car- 
ried in a compartment at one end of the vehicle. The 
length of the car over all is to be 56 feet by 9 feet, 3% 
inches maximum width. It will be built on the bogey 
principle, and will weigh 34% tons, with accommoda- 
tion for 42 passengers. , The seats will be placed longi- 
tudinally on either side of a central gangway. The 
motor compartment will be inclosed right in and will 
be scarcely distinguishable from the remainder of the 
vehicle. The funnel will protrude slightly above the 
roofing of the car. The power to be generated will be 
sufficient to supply a tractive energy up to 30 miles 
per hour. The motor will not be fitted with revefse 
motion, as it is to be controlled and driven from 
either end of the car. The introduction of these steam 
motor cars is due to the severe competition of the 
local street surface railroads, which, since conversion 
to electric traction, have conveyed the larger bulk of 
the passenger traffic formerly carried by the railroad 
trains. It is thus anticipated that by the employment 
of the single motor coaches for short distances, the 
railroad company will be able to regain the whole of 
its former traffic, especially as the service will be 
quicker, and thereby constitute a powerful rival to 
the street surface cars. 



Death of Frederick Law Olmsted. 

On August 28, Frederick Law Olmsted, the famous 
American landscape architect, died at Waverly, Mass. 
Hardly a city in the Union has not at some period 
made use of Mr. Olmsted's genius. It was in 1856 
that Mr. Olmsted and Mr. Vaux made plans for New 
York Central Park. From that time on Mr. Olm- 
sted's efforts were given almost entirely to the work 
of landscape gardening. With Mr. Vaux, Mr. Olm- 
sted prepared complete designs for Prospect Park, 
Brooklyn, laid out public parks in Buffalo, the South 
Parks of Chicago, and the Chicago suburb of River- 
side, as well as many other large and small parks of 
a similar nature in other places. In 1875 he severed 
his connection with Mr. Vaux and became the salaried 
landscape architect of New York city. In 1878, he 
planned Boston's system of parks, for which purpose 
he moved to Brookline, near Boston. Perhaps his most 
recent famous undertaking was the laying out of the 
World's Fair Grounds in Chicago, for the splendid 
success of which enterprise he received honorary de- 
grees from Harvard' and Yale. 



Tbe Current Supplement. 

It is the purpose of the editor to publish in the 
Supplement, in three installments, an article by Emlle 
Guarlni on "Mechanical Handling of Coal and Coke 
in France." The first installment appears in the cur- 
rent Supplement, No. 1445. The system described, al- 
though not quite so absolutely mechanical as the Amer- 
ican system, is nevertheless interesting. Airships are 
just now much in the- public eye, for which reason 
an article on the development of the flying machine 
should be welcome. William Metcalf discusses 
"Springs." The Dettmar electric speed indicator for 
locomotives and other vehicles is described in full. 
Many illustrations accompany the text. Charles E. 
Randall presents an account of Utah's "hot-pots." Not 
the least interesting article in the Supplement is 
Lord Kelvin's striking mathematical analysis of ether 
and gravitational matter through infinite space, dis- 
cussing as it does the possible density of the luminifer- 
ous medium and the mechanical value of a cubic mile 
of sunlight. Randolph I. Geare presents some infor- 
mation on "Savage Tattooing," in addition to that to 
be found on another page. 



© 1903 SCIENTIFIC AMERICAN, INC 



1 88 



Scientific American. 



September 12, 1903. 



ELECTRICITY AS AN AID TO AGRICULTURE— A DE- 
SCRIPTION OF TWO MODEL ELECTRICAL FARMS. 

BT mULI QUAEINI. 

Perhaps the only use to which electricity has been 
applied in agriculture, with which our readers are 
familiar, is the electrification of seeds in order to 
accelerate germination. Still, other applications of 
electricity to the needs of the farm have been crowned 
with notable success. Electric plows have been found 
to do their work better than draft animals harnessed 
to the old-time share; for the soil is turned up from 
a greater depth. To protect the soil from insects and 
worms, electricity has proved itself a valuable aid. 
In harvesting, too, it has been found that work can 
be lightened and results improved by the judicious use 
of electrically-driven apparatus. 



necessary. For electric plows, threshing machines, 
and for movable agricultural implements in general, 
the Helios Company has designed a special portable 
transformer, for the purpose of stepping down the 
high-tension current before it is sent to the motors. 
The same company has recently installed two model 
electric farms, the one at Quednau and the other at 
Simmern. 

The Quednau farm is superintended by Prof. Back- 
haus of the Agricultural Institute of the University of 
Koenigsberg. The farm is situated near Koenigs- 
berg, and covers about 181 hectares (447 acres). 
The enterprise not being very extensive, a dairy is 
operated in conjunction with it, the output being 
10,000 liters (2,200 gallons) of milk per day. The 
central station comprises two divisions — the one a gen- 



to drive a carrot-cutting machine. The other two 
are portable, and can be employed as may be desired 
for driving milling machinery, a machine for crush- 
ing flaxseed, a pump, a circular saw, a threshing-ma- 
chine, and other purposes. On the Quednau farm an 
electric plow is also employed. 

The Simmern farm differs from that of Quednau 
chiefly in the manner of generating the current. 
Turbine-driven dynamos are employed, the Simmern 
River furnishing all the water power that can be 
desired. The turbine used is of the BSchS type, and 
drives a Helios dynamo of 11 kilowatts, generating a 
current at a pressure of 110 volts. Since the trans- 
mission distances are not great, direct current is gen- 
erated. The dynamos are also' employed to charge a 
Hagen storage battery of 62 elements. In installing 
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Motor Driving: a Cream Separator. 




Grain Cleaner Driven by Portable Motor (Simmern Farm.) 



Portable Motor Driving: an Overhead Shaft. 





Transformer Cart. 



Portable Motor Driving- a Threshing- Machine on the Simmern Farm. 
ELECTRICAL APPARATUS FOR FARM WORK. 



Threshing-machines, winnowing-machines, saws, and 
pumps for irrigation have been driven by electric 
motors with great efficiency and economy. Further- 
more, by means of electricity the wine grower can age 
his wine, the olive grower can purify his oil, and the 
turf-cutter can carbonize his peat. 

In carrying out all these manifold operations it is, 
of course, necessary to have a source of electrical 
power. For the purpose of showing how an electrical 
plant can be installed at a small cost for work in the 
field, three German companies, the Union, Schuckert 
ft Co., and the Helios Company, have installed model 
farms on which most of the farm work is done by 
means of electricity. 

In order to cut down expenses, central stations have 
been built which distribute the current for many miles 
at a very reasonable rate. Transformers are, of course, 



erating plant, the other an electric lighting plant. 
The power house is equipped with an engine of 50 
horse power, which drives a four-pole dynamo. A 
current of 90 amperes at 500 volts is generated. A 
small two-pole dynamo is employed for electric light- 
ing, the current generated having an intensity of 30 
amperes and a pressure of 220 volts, or an intensity 
of 18 amperes and a pressure of 320 volts when it is 
used for charging a Pollak storage battery of 120 
volts. 

The electric lighting plant is so designed that the 
lamp capacity can be doubled by the utilization of a 
secondary dynamo. It will, however, hardly be neces- 
sary to use supplementary Lamps. For cooking and 
for heating the living rooms electricity is also used. 

Three electric motors drive the agricultural ma- 
chinery. One, having a horse power of 2%, is used 



this farm it was sought to do away with manual 
labor as much as possible. For that reason it be- 
came necessary to design motors which should be 
small, light, and readily portable. The Simmern 
farm has two such motors. The first is of 10 horse 
power and has a voltage of 110, with a speed of 1,200 
revolutions per minute. When mounted on wheels 
it usually drives four small machines, namely, a car- 
rot-cutting machine having an output of 690 kilogram- 
mes (1,518 pounds) an hour; a machine for crushing 
flaxseed having an output of 500 kilogrammes (1,100 
pounds) an hour; a straw-cutting machine having a 
capacity of 190 kilogrammes (418 pounds) an hour, 
and a pump. By means of a fast and loose pulley, 
the four machines can be set in operation at once or 
can be worked independently. The same motor also 
drives a threshing machine, having an output of 900. 
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kilogrammes (1,980 pounds) an hour. The second mo- 
tor is fastened to a bed-board and is portable. It has 
a horse power of three-quarters and drives a 
centrifugal cream separator having a capacity of 
450 liters of milk per hour, or a mechanical 
winnower placed in the wheat bin. 



Scientific American 

arose the practice there of tattooing the men instead 
of the women. 
There are two principal methods of tattooing, i. e., 
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TATTOOING. 

BY RANDOLPH I. GE.1RE. 

The custom of tattooing originated among savage 
people, and was primarily established, it is believed, 
as a substitute for writing and as a means of perma- 
nently recording facts in their lives. The word "tat- 
too" is derived from the Polynesian tattavl, and was 





the skin which is afterward pricked in, and to which 
various coloring matters are applied, so as to produce 
a permanent picture. Tattooing has its modern 
votaries among civilized people, and that it may be 
made a lucrative business seems proven by the fact 
that some years ago a device was originated by 
O'Reilly, of New York city, for making tatcoo marks. 
Briefly stated, it consists of a hollow ink reservoir 
surrounding a suitable set of needles which are re- 
ciprocated by electric power. This implement is here 
shown; and that its inventor had no difficulty in ob- 
taining customers is indicated by the examples illus- 
trated in this connection. 

For lack of space only two or three methods of tat- 




The Electric Tattooing; Needle. 

first anglicized by Captain Cook. The practice has 
been defined by Berchon as "that strange and very 
ancient custom which consists in the introduction 
under the cutaneous epi- 
dermis, at different depths, 
of coloring matter, in or- 
der to produce some design 
which will be of very long 
duration, though it is not 
absolutely indelible." 

The significations of tat- 
tooing in different regions 
have become so varied that 
collectively they may be 
regarded as the visible ex- 
pressions of certain racial 
motives and impulses. Love 
of ornamentation, substi- 
tution for clothing, a de- 
sire to ahow fortitude un- 
der physical suffering, the 
wish to perpetuate tribal 
symbolism, and among 
women the indication of 
marriage, are some of 
them. Others, again, be- 
lieved that by engraving 
the image of a deity on 
their flesh, they furnished 
proof of their devotion. 

In some countries only 
the men were tattooed, 
while in others 
women alone 
were thus 
adorned. I n 
Samoa there is 
a curious leg- 
end that the 
goddesses o f 
tattooing swam 
there' from Fi- 
ji, for the pur- 
pose of intro- 
ducing the cus- 
tom, and hail 
been ordered 
to sing all the 
way "Tattoo 
the women but 
not the men." 
Having to re- 
peat these 
words so often, 
they became 
confused, and 
when they ar- 
rived at Sa- 
moa, they were 
singing just 
the reverse ; 
and hence 



Marquesas Warrior. 

by making cuts in the flesh so as to leave a cica- 
trized mark, but generally without the addition of 
any coloring matter; and by drawing a pattern on 





Tattooed Japanese. 




Japanese Tattooing. 



TATTOOING IN SAVAGE AND CIVILIZED LANDS. 



Bead of a Savage in Goettlngen Museum, Shuwing Large 
Amount of Post-Mortem Tattooing. 

tooing can be here described. In the current Supple- 
ment, however, will be found an account of the tat- 
tooing practices of various 
savage races. 

In all Polynesia there is 
no place where tattooing 
is so widespread or varied 
in character as in the Mar- 
quesas Islands. Every part 
of the body is decorated, 
from the crown of the 
head to the fingers and 
toes. This applies princi- 
pally to the men, the 
women generally having 
only a bracelet or two, or 
other small ornaments, tat- 
tooed on their arms. One 
writer states that women, 
even princesses, have no 
right to tattoo any parts 
but their hands and feet, 
although at Mukahiva 
"noble ladies" are permit- 
ted to wear more numer- 
ous tattoo marks than the 
women of the lower ranks. 
Old men have their bald 
heads covered with tattoo 
marks. 

The figures to be tat- 
tooed are cho- 
sen carefully 
and with ap- 
p r o p r i ate- 
ness to the 
part to be dec- 
orated. Some- 
times animals 
are depicted, 
while again 
other objects 
are employed 
which have 
special refer- 
ence to the 
manners and 
customs of the 
people. Rows 
of punctures 
are separated 
by curved, 
lines, dia- 
monds and 
other designs. 
A man's head 
is completely 
covered, his 
breast is com- 
monly orna- 
mented with a 



Tattooed Marquesas Islander. 



Specimen pi Tattooing Done by me Blectnc Needle 
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shield, while stripes of various kinds adorn the arms 
and thighs. On the back is generally a large cross, be- 
ginning at the neck and ending at the end of the back- 
bone. In the front are often seen figures representing 
the human face. On each side of the calf of the leg is 
an oval figure. The hands are profusely tattooed, and 
each finger has its own pattern. A peculiarity of the 
Marquesans is that they allow the finger nails to grow 
very long and pointed, this being esteemed, as among 
some of our own people, a mark of rank, since it fur- 
nishes evidence that the person thus ornamented is 
not accustomed to doing hard manual work. 

Among the Marquesans this elaborate ornamentation 
answered the purpose of dress, nor indeed would it pay 
the poor victim to suffer all he has to endure during 
the long and painful operation, only to cover all his 
adornment with clothes. The men wear nothing but 
a small cloth around their waists, while the women 
of rank are similarly clad, with the addition perhaps 
of a large piece, which they can throw over their 
bodies to keep off the discomfort of the sun's rays. 
And, curiously enough, it is not the heat they mind, 
but the danger of spoiling their complexions by get- 
ting sunburnt. 

A noteworthy feature of the practice on these islands 
is the tattooing of widows' tongues, as an expression 
of grief for their lost husbands. In this operation the 
operator's implement is first dipped into the coloring 
matter, then placed on the tongue. 
It is then given a smart stroke with 
a rod, whereby the skin is punc- 
tured and the dye injected. A 
woman who was undergoing this 
painful treatment was asked why 
she allowed it. She replied that, 
while the pain was great, her af- 
fection was still greater, and that 
particular mode of expressing it 
was chosen because it could never 
be obliterated. 

In Samoa tattooing is applied to 
the whole body from the hips to the 
knees, covering the skin so com- 
pletely with the pattern that (as on 
Easter Island or in Tahiti) at a 
little distance the person looks as 
though he were wearing ornament- 
ed tights. The operation, which as 
in the Marquesan Islands requires 
much time and many "sittings," is 
quite ceremonious. The tattooer, 
called the Matai, is, as elsewhere, a 
man of considerable influence, ana 
his services are engaged by a pre- 
payment of several mats, or per- 
haps a canoe. Here again "combs" 
are used and also a little mallet, 
but the combs are made of human 
bones, about an inch or less in 
width, resembling little bone adzes 
with the edges cut with a number 
of teeth. These blades are at- 
tached to handles about six inches 
long. The pigment is made from 
the ashes of the cocoa-nut. 

The person to be tattooed lies on 
his face, resting his head in the 
lap of his sister or some other fe- 
male relative, who with other young 
women assisting sing loudly to 
drown his groans, as it would in- 
jure his record for courage to be 
heard giving vent to expressions of 
pain. Instances have occurred, 
however, when young braves have lost all self-control, 
being entirely overcome with the agony of the opera- 
tion, and have been despised as cowards for the rest 
of their, lives. The operator, having traced out his 
pattern, commences to drive the toothed "comb" 
through the skin with his mallet by sharp and rapid 
taps. The assistants are ready with strips of white 
"masi" to clean off the blood as it flows from the 
wounds. 

In general, the patterns used throughout the 
Samoan islands do not vary greatly, small variations 
denoting the particular island on which the man 
lives, the family of which he is a member, the slay- 
ing of human beings, etc., the form of an animal be- 
ing usually the badge of honor in such cases. It 
takes ordinarily an hour to cover about three inches 
square, after which the "patient" gives place to an- 
other. After a week or so, his turn comes round 
again, and as a rule an operator can only attend to 
five "cases" a day. When the tattooing is about half 
done, the operator demands another payment, and if 
not satisfied, he refuses to complete the work, which 
puts the young chief in an embarrassing position, with 
the alternative of going through life "half dressed" 
or submitting to the Matai's demands. We may con- 
jecture that he usually "pays up." While the opera- 
tion is going on, the victim suffers terrific agonies, 
but when it is consummated, he glories in his admla- 



Bion to manhood, and tains the admiration of the 
female contingent. 

The Burmese are fond of tattooing, and use coarse 
needles on a long reed with a metal image of some 
idol on the opposite end. 

In Japan tattooing is chiefly confined to the lower 
classes, whose shoulders, arms, and thighs are deco- 
rated wllh such figures as are seen on porcelain. Cin- 
nabar and Indian ink are the pigments used. A thief 
who has stolen within a specified amount of property 
has a circle tattooed en his arm, and on the second 
offense he is beheaded. They use fine cambric needles, 
firmly bound to a piece of bamboo about seven inches 
long. 

A remarkable case of tattooing came to light in 
Prof. Hebra's 'lecture-room in a hospital in Vienna 
some thirty years ago. The man was the subject of 
a lecture, and one of the spectators at first mistook 
him for a bronze statue. He was tattooed from head 
to foot, and not a quarter of a square inch of his 
entire person was intact. The skin presented an ap- 
pearance resembling the elegant tracery of an exceed- 
ingly rich cashmere shawl; only that the coloring was 
done with indigo principally, with enough red inserted 
here and there to give it effect. His name was George 
Constantine, a Greek by birth, who with a band of 
robbers entered Chinese Tartary to commit depreda- 
tions. The gang was captured, and this man, with 




Return of the Brooki Periodic Comet, 
The Brooks periodic comet has just returned to visi- 
bility. This comet was discovered by Dr. William R. 
Brooks, professor of astronomy at Hobart College, at 
the Smith Observatory, Geneva, N. Y., on July 7, 
1889, in the constellation Cetus. Computations soon 
indicated that the comet was moving in an elliptical 
orbit, with a period of revolution around the sun of 
about seven years. 

True to the prediction, it returned in 1896, and now 
for the third time the comet makes its appearance 
exactly in its computed place in the heavens. 

It is now in Capricornus and moving slowly west- 
ward. It is a telescopic comet and is not likely to 
become visible to the naked eye. 

Soon after its discovery in 1889 the comet was 
found to be attended by four small companion comets, 
and hence, is sometimes called the Brooks multiple 
comet. 

In this respect it stands unique, and this, in connec- 
tion with its short periodic character, renders this 
comet one of the most interesting in astronomical 
annals. 

♦■«•»♦ 

A Mrlklug Comparison, 
No more striking example of the immense power of 
the compact engines used in the modern torpedo boat 
can be ottered than by the accompanying illustration. 
Our picture represents a large 
set of engines for the East 
London Water Company, and the 
engines of a second-class Yarrow 
torpedo boat. Both engines are of 
the same horse power. Unfortu- 
nately we have no data giving the 
steam pressure and revolutions of 
both installations. No doubt it 
would have been interesting to give 
a comparison of the cost of each 
engine, the space occupied, with the 
1 probable loss in each system for 
maintenance, repairs, and deprecia- 
tion. 



A TORPEDO BOAT ENGINE AND A PUMPING ENGINE, BOTH OF THE BAKE H0B8E POWEB 

others, was ordered by the ruler to be branded in this 
manner. On the palms of his hands letters were tat- 
tooed, which explained that "he was the greatest 
rascal and thief in the world." It took three months 
to tattoo him, the indigo being, pricked into the skin. 
The designs represented elephants, lions, tigers, birds, 
etc., with letters worked' in between. A couple of 
dragons ornamented his forehead. He said that his 
body swelled up very much at the time and had ever 
since been sensitive to changes in the weather. 

Among criminals secret hieroglyphics often form 
the tattoo marking, and the following specimen was 
observed in Portugal by Dr. Peixotto — which he be- 
lieved to be some magical formula used in early Ro- 
man times to drive away fevers. It read 

S A T O R 

A R E P O 

TENET 

OPERA 

ROTAS 
These letters read the same vertically or horizontal- 
ly, forward and backward, and the reader will have 
the opportunity of deciphering its meaning for him- 
self. 



Shop Fires from Spontaneous 
Combustion, 

Damp lampblack will ignite from 
the sun's rays. The same can be 
said of cotton waste moist with lard 
or other animal oil. Lampblack 
and a little oil or water will, under 
certain conditions, ignite spontane- 
ously. Nitric acid and charcoal 
create spontaneous . combustion. 
New printers' ink on paper, when 
in contact with a hot steam pipe, 
will ignite quickly. Bailed linseed 
oil and turpentine in equal parts 
on cotton waste will ignite in a 
few hours under a mild heat, and 
will in time create enough heat to 
ignite spontaneously. Bituminous 
coal should not be' stored where it 
will come in contact with wooden 
partitions or columns or against 
warm boiler settings or steam pipes. 
This coal should' not be very deep 
if it is to be kept on storage for a 
long period. If piled in the base- 
ment of a building it should be 
shallow and free from moisture, and 
under good ventilation. That liable 
to absorb moisture should be burned 
first. If on fire, a small quantity of 
water showered on this kind of coal cokes it upon 
the top and retards any great supply of water reach- 
ing the fire, thus necessitating the overhauling of the 
pile. Iron chips, filings, or turnings should not be 
stored in a shop in wooden boxes. The oily waste 
which is not infrequently thrown among them adds to 
the danger of fire from this source. The sweepings 
from the machine shop, if kept on hand, should never 
be placed over iron shavings. This mass of disinte- 
grated iron is enough to incite heat and combustion. 
Iron and steel filings and turnings when mixed with 
oil will ignite spontaneously after becoming damp. 
A steam pipe against wood will cause the latter to ig- 
nite spontaneously after being carbonized, particularly 
if superheated steam enters the pipe, thus increasing 
the heat temperature. — J. H. L. Coon in Cassier's 



Magazine. 



It has been decided that the telephone line between 
Rome and Paris is to be opened very shortly, and at all 
events in time for Victor Emanuel's visit to Franca. 



The Russian naval department has decided to in- 
crease the strength of the navy by the construction of 
twenty-three additional vessels of the lighter type — 
twenty gunboats and three torpedo-boat destroyers. 
The former are intended for the reinforcement of the 
Russian flotilla on the Amoor, while the latter are 
for service in the Black Sea. The whole of the gun- 
boats are to be built at the Rovernment dock yards, 
will be of light draft, and will all be fitted with tur- 
bines. 
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ELEPHANT BOCK AND OTHEE BOWLDEBB. 

BY CHARLES ALMA BTBRB. 

A group of huge granite bowlders, of which Elephant 
Rock is king, at Graniteville, Iron County, Mo., located 
in the heart of the Ozark Mountains, has for many 
years furnished to geologists a subject for much study 
and has proved an attractive curiosity to thousands of 
tourists. In some respects this group might be termed 
a freak of nature, for freakish it undoubtedly is, and 
unquestionably is it of nature's designing. It is often 
referred to as "the granite potato patch of the Ozarks," 
which name is fitting, as is also the name given the 
giant one of the group, viz., Elephant Rock. 

Elephant Rock is not only so called because of its 
immense size, but partly so because of its broad re- 
semblance to an elephant. To one standing at a certain 
point on the north side of the bowlder, the resemblance 
of a portion of it to an elephant's head and trunk is 
easily discernible, while its color is almost exactly the 
same. Elephant Rock is about twenty-two feet from 
base to top and about thirty-five feet in length, and is 
of pure red granite, as are also all of the other bowld- 
ers of the group. The surface of the slight elevation 
on which the bowlders lie is also of solid granite, and, 
in most places, is almost as level as a floor. 

Whether these bowlders ar.e of glacial origin has 
been the theme of considerable discussion by geologists. 
It is certain that their shape in every way indicates, 
that they have traveled as detritus many miles in a 
glacial stream; but when one observes their immense 
size and notes the fact that they are now in the heart 
of a very large granite deposit, he is inclined to doubt 
the probability of that theory. From the latter fact it 
would seem that they are of local origin. And it seems 
evident that these bowlders could not have been de- 
posited here during the glacial period, when the Lau- 
rentian glacier moved outward from the highland north 
of the St. Lawrence River in every direction, and 
covered North America with a continental ice sheet, for 
we have much evidence that this glacier did not extend 
below the Ohio and Missouri Rivers. North of these 
rivers' have been found the glacial drift caused by the 
melting of the glacier. 

Geologists of late years have generally conceded that 
the Ozark Mountain range in Missouri and Arkansas 
is the oldest land in the American continent; and were 
it not that this group of bowlders is found in the only 
granite region of the Ozark Mountains, one might be- 
lieve that it had been carried here by a glacier from a 
more elevated part of the range; that they -are the 
oldest remains of glaciers in the American continent. 
Iron Mountain and Pilot Knob are thought to have been 
the first elevations to rise above the waters that once 
eovereda.ll America, and these mountains are only four 
and five miles respectively from the group of bowlders, 
although no granite is to be found on 
either of them. 

In connection with this, it might be 
of interest to state that Prof. Moorhead, 
instructor of archaeology of the Phillips 
Academy of Andover, Mass., in the belief 
that the Ozarks are the oldest elevations 
on this continent, is now going over these 
mountains to investigate the probability 
that here is to be found evidence of a 
more primitive man than has yet been 
found elsewhere on this continent. 



would prove successful in many cases where we now 
have failures." 



Radium and Cancer* 
Dr. Alexander Graham Bell has in a 
letter to Dr. Sowers, a physician of 
Washington, made a suggestion which 
may lead to good results. He said in the 
letter: "I understand from you that the 
Rontgen X-rays, and the rays emitted by 
radium, have been found to have a mark- 
ed curative effect upon external cancers, 
but that the effects upon deep-seated 
cancers have not thus far proved satis- 
factory. It has occurred to me that one 
reason for the unsatisfactory nature of 
these latter experiments arises from the 
fact that the rays have been applied ex- 
ternally, thus having to pass through 
healthy tissues of various depths in or- 
der to reach the cancerous matter. The 
Crookes tube from which the Rontgen 
rays are emitted is, of course, too bulky 
to be admitted into the middle of a mass 
of cancer, but there is no reason why a 
tiny fragment of radium sealed up in 
a fine glass tube should not be inserted 
into the very heart of the cancer, thus 
acting directly upon the diseased mate- 
rial. Would it not be worth while mak- 
ing experiments along this line?" To 
this letter^ Dr. Sowers replied: "The 
suggestion which you make in regard to 
the applieation of the radium rays to the 
substance of deep-seated cancer I regard 
as very valuable. If such experiments 
should be made I have no doubt they 



" COAL-POBCELAIN." 

BY L. LODIAM. 

"Coal-porcelain" is probably known only in the 
anthracite regions of Pennsylvania. Those who live 
in other States of the Union, with the exception of a 
few relic-hunters, certainly know nothing of the beau- 




A CUP CUT FBOM A BLOCK OF COAL. 



tiful utensils which are made of coal in the mining 
country. The exquisite natural polish to which coal- 
porcelain is susceptible when turned on a buff lathe, 
is unexcelled in black brilliancy, and exceeds in bright- 
ness the shining white surface of the finest china. 
Coal is a pure natural black. China, on the other 
hand, is rarely a pure white. 

The only qualities of coal that are commonly associated 
with it are its combustible properties. It has, how- 
ever, many uses. The jet which jewelers use is noth- 
ing but coal of a very compact texture. In a Welsh 
country town there may be seen a foot-bridge made of 
coal, originally intended to be only a temporary struc- 
ture, but found of sufficient strength and firmness to 
warrant its being used as a permanent footway. At 
Barcelona, Spain, there was constructed in 1888 a 
lighthouse of compressed coal-blocks. On a portion of 
the southern English coast, at a small point called 
Kimeridge, circular shale-disks, with a square hole 
(very much like Chinese "kash"), have been turned up 
by the plow. They are used as fuel. Curious geolo- 
gists who heard of the disks, found that they were 
nothing but coal money; for it seems that in ancient 
England, in pre-Roman days, coins or tokens of coal- 
shale were quite common, and were perforated in 
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order to be strung together (like Chinese "kash"), that 
they might be more conveniently carried. 

Not the least curious of these many applications of 
coal, is coal-porcelainl Just what can be done in the 
way of shaping a bit of hard coal into a useful vessel 
is shown by the accompanying illustration, which repre- 
sents a drinking-cup or miniature bucket. Coal flower' 
vases, milk-mugs, plates and saucers, book-covers, 
clock-frames, wash-basins, inkstands, spools for lacs- 
work, candlesticks, and scores of other articles are 
made in like fashion. 

Since coal is a rather brittle substance, it is impos- 
sible to produce the fine ornamental work of good china- 
ware. There are many natural minute air-cells which 
may cause chipping in the making of a vessel. Still, a 
broken or chipped coal-utensil can be mended with 
cement just as readily as a bit of broken china. 

A model coal-porcelain factory is to be found at 
Summit Hill, Pa. Here an ex-coal miner and a few 
associates have for years been turning out exquisite 
pieces of coal ware. Although the finished coal product 
is cleanly enough (it can be washed in boiling soapsuds 
without discoloring the water), still its manufacture is 
one of the most uncleanly callings imaginable. As 
might be supposed, objects such as that here pictured 
are turned on lathes. These lathes are run at a very 
high rate of speed. The peeling off of coal-particles 
gives rise to small clouds of fine coal dust which set- 
tle on everything in the lathe-room. The working 
equipment of the coal-porcelain factory is of the sim- 
plest. Two or three chuck- and buff-lathes, and a few 
hand-tools of the chisel-cutting and pick order, are all 
that are needed. The rest is supplied by the good 
taste and skill of the coal craftsman. 

Only the very best blocks of the hardest anthracite 
can be successfully used in the manufacture of coal 
ware. Blocks from what is known as the Mammoth 
vein in the Lehigh region are most prized. It requires 
long experience and a trained eye to determine how a 
piece of coal in the rough is likely to behave under the 
cutting lathe. The high, permanent polish which can 
be given to coal by the buffing-wheel serves the pur- 
pose of closing many minute pores, and renders the 
finished vessel impervious to hot or cold liquids. 

The price of coal-porcelain averages about 50 cents 
a pound. The manufacturer buys the raw material for 
$2.50 a ton. Fashioned into utensils, the coal becomes 
worth about $1,000 a ton. 

»■■»■* 

Ancient Statuary in China. 
Under date "Hsiaochang, via Te Chou, Tientsin, 
North China, April 27, 1903," Dr. Sewell S. McFar- 
lane sends the following communication to the Royal 
Geographical Society: "In February, during one of 
my journeys in the southwest province of Chili, North 
China, I came across a number of stone 
horses, sheep, lions, etc., some in a fair 
state of preservation. They were in two 
parallel rows, and beside them were sev- 
eral 'petrified' Buddhist priests, sup- 
posed to be on guard. The people seem- 
ed to know nothing about them and cared 
less. Upon inquiry among the gentry 
of the adjoining village, one old gentle- 
man informed me that it was the en- 
trance to a very old subterranean tomb 
of one of China's prime ministers, who 
lived under the Han dynasty. This would 
be about the year A. D. 25. Many years 
ago a tablet stood there, which they un- 
earthed with the above stone figures, 
giving full particulars, but the disinter- 
ested inhabitants destroyed it 'as it was 
in the way of their cart track.' How 
the people came to unearth these huge 
statues is interesting. During the past 
generations the severe dust-storms ex- 
perienced in North China have swept 
over the district and steadily but ef- 
fectually buried out of sight the beau- 
tiful tomb and all its accompaniments. 
The inhabitants frequently dig out their 
land to make mud bricks for their houses, 
and in this manner the stone figures 
came to light. It is said there are a 
great many more of them ere one reaches 
the actual tomb. Had this been in Eng- 
land these ancient Curios would have been 
excavated and a correct description pub- 
lished centuries ago. But in China the 
country folk, who simply live from hand 
to mouth, somewhat take after Gallio, 
of sacred writ, and 'care for none of 
these things.' " 

— • > ■» 

It is reported that Mr. Brodrlck has 
sanctioned the expenditure of $10,000 oil 
experiments with a dirigible balloon. 
These experiments will be carried out by 
the Royal Engineers, under Colonel J. L. 
B. Templer, the superintendent of the bal- 
loon factory. 
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RECENTLY PATENTED INVENTIONS. 

Apparatus for Special Purpose*. 

APPARATUS FOR MAKING STEEL, ETC. 
— E. C. Wills, Altoona, Pa. By Ms Inven- 
tion Mr. Wills seeks to provide a rocking table 
or base on which the converter may be support- 
ed and to and from which the base of the con- 
verter may be adjusted in connection with 
means for rocking the table, so the metal in the 
converter may be caused to flow above or be- 
low the twyer-entrance in order that the air 
may be introduced above or below the surface 
of the metal. 



Electrical Devices, 

ELECTRIC FIRE-ALARM. — G. B. MAKT1N, 
Zanesville, Ohio. In the present patent the 
invention has reference to electric fire-alarms, 
and more particularly to the production of a 
cheap and efficient form of. fire-alarm suitable 
for use in houses, hotels, restaurants, etc. In 
case of fire the wax which holds up a weight 
Is melted, permitting the latter to drop into a 
pan on the end of a lever. The lever thereupon 
turns on Its pivots, making an electric contact 
which causes a bell to ring. 



Engineering Improvements. 

ORE-DUMPING APPARATUS. — N. A. H. 
Salomonson, Norway, Mich. In ore-dumping 
apparatus as usually constructed the ore hoist- 
ed from a shaft is delivered Into a car, which 
is then run out on the trestle to a chute and 
pocket into which it is to be discharged. It is 
the object of this Invention to discharge ore di- 
rectly from the car into the chute and pocket in- 
tended for it without requiring that the car shall 
be run out on the trestle, whereby time and 
labor are saved in the damping operation. 

AIR AND STEAM FEEDING ATTACH- 
MENT FOR BOILER-FURNACES. — G. Mae- 
low, Sr., Spokane, Wash. The invention is 
embodied in an improved apparatus whereby 
mingled air and steam are introduced into the 
fire-box of the boiler or other furnace to effect 
a more perfect combination, and especially to 
consume the carbon particles and such gaseous 
products of combustion as ordinarily esoape 
Into the air and are lost. 

INTERNAL-COMBUSTION ENGINE.— C. A. 
Wilkinson, Worcester, Mass. The present in- 
vention relates to an Internal-combustion en- 
gine in which a relatively heavy or non-volatile 
oil may be used for fuel, this oil being heated 
from the cylinder of the engine and a current 
of air under pressure being ejected through it, 
so as to carburet the air, which is then passed 
into the cylinder to be compressed and ex- 
ploded. 

ROCK-DRILL. — C. Mead, Murray, Idaho. 
Mr. Mead's invention refers to Improvements 
in rock-drills of that class which are actuated 
by striking the drill forcibly with, a sledge In 
the hands of a hammersman, and an object he 
has in view is the provision of a compact ma- 
chine which may be easily set up or adjusted 
to work in any desired position for the pur- 
pose of drilling a hole in the floor, wall, roof, 
or any other surface In a mine or other place. 



FOLDABLB FRUIT-LADDER. — S. S. Ward, 
Napa, Cal. This Improvement relates to a class 
of step-ladders particularly well adapted for 
use in picking fruit from trees in orchards, and 
has for Its object the provision of novel de- 
tails of construction for a foldable ladder, 
which afford a light, strong, portable device, 
that has a very wide base and is therefore ren- 
dered stable in service, will not tip sidewise 
while occupied, and that will sustain a heavy 
weight without penetrating the soil deeply. 

KNIFE-HEAD FOR MOWERS.— L. B. 
Mitchell, Haft, Mich. This improvement pro- 
vides for raising the pitman above the danger 
line of obstructions and away from the heavy 
swath of grass ; furnishes a bearing easily kept 
oiled and all wear taken up; provides spring 
cushions for the knife stroke running free the" 
intermediate space, eliminates vertical knife 
motion in the guards, and Insures perfect shear 
cut ' of knife sections ; provides for detaching 
the knife from the knife-head and removing the 
knife from the cutter bar with the bar In any 
position ; and overcomes noises, reduces fric- 
tion, and avoids breakages In pitman, knife- 
heads, and knife-bars. 

FOUNDATION-FASTENER FOR H IVE- 
FRAMES. — O. O. Bokdson, Black Earth, Wis. 
The purpose of this invention is to provide a 
device adapted to secure a foundation-comb in 
a frame placed in a hive so that bees may build 
up honey-cells from the foundation and to so 
construct the device that it will comprise but 
few parts and wherein the parts may be oper- 
ated to securely place the foundation-comb in 
the frame, and so that all parts of the device 
may be kept clean. This device is light, yet 
durable, and readily carried from place to 
place. 



Hallway* and Their Accessories. 

RAILWAY-SWITCH. — F. W. Alet, El Paso, 
Texas. The principal object of this invention 
is to overcome the disadvantages and incon- 
veniences common to many similar devices, and 
to provide a device of this kind which is not 
liable to get out of order and which is simple 
in the construction and organization of the 
parts thereof, besides possessing the capacity 
for long and repeated service. Reliability and 
safety are distinguishing factors in this rail- 
way-switch. 



Household Utilities. 

FLY-TRAP. — E. F. Davison, Marysville, 
Wash. In this case the invention has reference 
to fly-traps adapted to door and window- 
screens. The improvement consists in a new 
and novel trap especially designed to form a 
part or the whole of the upper panel of a screen- 
door. It is also adapted to be used in connec- 
tion with window-acreens. 

SAD-IRON. — C. W. Johnston, Meeteetse, 
Wyo. The purpose of the improvement is to 
so construct the handle and the body of the 
Iron that one can be quickly. and conveniently 
separated from the other and the two parts as 
readily connected, and to provide such a lock- 
ing engagement between the handle and the 
body that there will be no side motion of the 
handle at any time while the parts are in lock- 
ing, engagement. 

HAT RACK OR HANGER. — J. G. White, 
Meriden, Conn. The principal object of the im- 
provement is the provision of an ordinary rack 
with simplified and effective devices or means 
whereby a hat or similar article may be held 
thereon without liability to accidental dis- 
placement, as frequently happens with hangers 
in use, and also to provide a device of this kind 
which is simple in the construction and the 
organization of the parts. 

KITCHEN-CABINET. — L. Hockman, Marlon, 
Ind. The object claimed in this case is the 
provision of details of construction for a cabi- 
net which render It very convenient for hold- 
ing utensils and cooking material, and, further- 
more, to provide doors, drawer fronts, and 
sides, and other parts made of laminated mate- 
rial to prevent warping, twisting, and undue 
expansion and contraction when subjected to 
changes in humidity and temperature. 



Of Interest to Farmers. 

FRUIT-PICKER. — M. Aksila, Worcester, 
Mass. In carrying out this improvement the in- 
ventor has in contemplation an improved fruit- 
picker, which may be extended to a consider- 
able height to enable the fruit to be removed 
from the highest branches of fruit trees while 
the operator is standing on the ground, but 
when the device is out of uee It may be col- 
lapsed Into compact form, whereby It may he 
stored In a very small space. 



miscellaneous. 

ARM-REST FOR CRUTCHES. — H. S. 
Cole, Newtonsville, Ohio. In this case the im- 
provement has reference more particularly to 
heads or arm-rests for crutches, and the prin- 
cipal object of the invention is the provision 
of a device of its kind which may be readily 
attached to or detached from the upper ends 
of the uprights or standards of a crutch and 
also to provide means whereby a comfortable 
yielding action is derived therefrom in the use 
of the crutch. 

BAIL-EAR FOR VESSELS. — J. F. Vogt, 
St. Louis, Mo. The principal object of this 
Invention is to provide a headed package, as 
a keg or similar vessel, with a bail and attach- 
ing-ear therefor, whereby on removal of the 
head - thereof the keg or vessel may be con- 
verted Into a bucket or similar structure, and 
also to provide an attaching-ear for the bails 
of vessels which is durable and possesses the 
capacity for long and continued service. 

LACE^FASTENER. — J. H. O'Brien, Ilion, 
N. Y. This fastener is adapted for use in 
connection with shoes or boots* although the 
article is capable of wide application where 
desirable to securely hold a lacing or cord. 
The object in view ia to produce an article 
or contrivance which makea proviaion for tak- 
ing up a length of a lace or cord and operatea 
aufliciently to aecure the lace or cord against 
displacement or unfastening under the strain 
or pull thereon. 

FLUE-SCRAPER. — P. F. Vogt, Dayton, Ohio. 
This inventor claims as the object of his im- 
provement a flue-scraper which is simple and 
durable In construction, very effective in opera- 
tion, not liable to easily get out of order, and 
arranged to readily yield for automatic ad- 
justment in the flue and to scrape the flue 
both on the inward and outward movement of 
the scraper in the flue. 

ARTIFICIAL HAND. — -H. Patton, Cripple- 
creek, Col. In this case the improvement has 
reference to a device intended to be fastened 
to the stump of an amputated arm by which 
tools of various sorts may be grasped, thus en- 
abling the wearer to do manual labor. The 
device comprises a peculiarly-constructed grip- 
per and also a novel device for enabling the 
jawa to be opened with one hand. 

NECK-YOKE COTTNTEMt-STOP FOR AR- 
TILLERY-CARRIAGES. — F. Wenke, San An- 
tonio, Texas. This counter-stop and its ac- 
companying parts are inserted within a ferrule, 
and a plug and its cap are then secured in posi- 
tion. In placing the neck-yoke ring over the 
end of the pole, the counter-stop is pushed 
inward against the tension of a double-acting 
spring and the ring is slipped up against a neck- 
yoke stop. The counter-stop Is then released 
and ia preased back by the spring into its pro- 
truding position, and the ring, held between a 
downwardly-depending tongue and the stop, 
is prevented from slipping forward over the 
end of the pole. 

DESIGN FOR A BELT-BUCKLE. — L. L. 
Pbahab, New York, N. Y. This design com- 
prises two overlapping pointed ellipses in the 
center of which Is placed a narrow clasp- 



shield, the whole presenting a neat, graceful, 
and ornamental buckle. Mr. Prahar has also 
secured a design of another belt-buckle com- 
prising two tilted overlapping pointed ellipses, 
extending from the sides of which are the ends 
of two other ellipses. In the center of these 
is a narrow clasp-shield. The buckle, la very 
neat and ornamental. 

BOTTLB-STOPPER.— E. A. Nugent, Union- 
ville, N. Y. Thia atopper la for milk-bottlea de- 
aigned to be filled with milk through the opera- 
tion of a milking-machine, such as shown by 
Mr. Nugent in a former application for patent, 
the object of the improvement being to provide 
means for sealing the bottles from which air is 
exhausted before removing the bottles from the 
machine, thus preventing the entrance of im- 
purities from the air in the stable and preserv- 
ing the milk a greater length of time. 

POWDER-PUFF. — J. F. Rowland and G. D. 
Hull, Asheville, N. C. The intention of this 
improvement is to furnish a puff especially de- 
signed to contain talcum powder, and to so 
construct the puff that the material may be 
placed in large quantities in the puff and held 
distributed and in such manner that the puff 
may be manipulated to cover large or small sur- 
faces, and so that all the working surfaces of 
the article may be utilized at all times and 
adapted to all parts of the human form. 

LIFE-BOAT. — A. Lassehke, Buenos Aires, 
Argentina. The present Invention relates to 
improvements in life-boats ; and the objects Mr. 
Lasserre has in view are the provision of a sim- 
ple and strong construction of boat which can- 
not be submerged in heavy weather at sea, Is 
not liable to capsize or overturn from the force 
of wind and waves, and is capable of discharg- 
ing any water that may be shipped during a 
storm. 

WORSTED-BOX. — Grace M. Woosteh, New 
York, N. Y. An object in this case is the provi- 
sion of a device in which a toy is placed and 
hidden from view, but which may be disclosed 
by dismembering the box after the end of the 
worsted shall have been reached, thus affording 
amusement to a child having possession of the 
box and Inducing diligence in crocheting to 
reach the end and reveal the hidden toy or 
wonder. 

FOLDING CASE.— J. J. O'Brien, San Jose, 
Cal. The purpose of this invention is to pro- 
vide a case which may be conveniently folded 
Into a compact form without In any way de- 
tracting from the durability and neatness of ap- 
pearance of the article and without materially 
increasing the. cost thereof. The improvement 
is especially designed for application to tele- 
scopic valises, although it may be used in other 
i connections. 

I PORT-LIGHT. — C. F. Petersen, Wilmington, 
Del. This invention refers to an Improved con- 
struction for closing the port-lights in the sides 
of marine vessels, and it embodies in its gen- 
eral form a glass and a glass-frame connected 
to the body of the device by a gimbal-ring and 
] which is hinged to. the body and provided at its 
1 free side with a releasable clamp for holding 
; it in place, and an opaque or metallic cover, 
j which parts may be used concurrently with or 
[ independent of the glass, and by means of 
[which the light maybe hermetically closed. 
f REAR-VIEW HAT-MIRROR. — L. D. Mer- 
t rick, New fork, N. Y. The purpose in this 
I case is to provide a small mirror and frame 
1 and means for attaching the frame to a hat or 
] cap and for adjusting the mirror in its frame, 
■ the attachment to be made to the under face 
; of the brim of a hat or to the visor of a cap 
; at one side of its front center, whereby the 
- wearer without turning his head may see the 
reflection of any objects in the road, street, 
room, or space behind him. 

FOLDING BOX. — M. Hirsch, New York, N. 
Y. This box Is bent from a one-piece blank 
of peculiar form, which not only secures a de- 
sirable interlocking of the side and end flaps, 
but also provides a double bottom and double 
sides, having the plies or layers interlocked to 
overcome the possibility of displacement, where- 
by the stability of the box is increased without 
appreciable cost in the manufacture and with- 
out an increase in the time and labor to bend 
or fold the blank to the condition required to 
complete the box. 

BENZIN-PAN.— C. E. Howard and J. C. M. 
Ungeheuer, Jersey City, N. J. The purpose 
of these inventors is to provide a pan adapted 
to contain benzin or like material and to so 
construct the receptacle that It will be provided 
with a cover having a tight but yielding con- 
nection with the upper marginal portion of 
the pan, so as to prevent Ignited material being 
accidentally brought into contact with the con- 
tents and to so mount the cover that It may be 
pressed down by means of a brush to enable the 
brush to take up material for effective applica- 
tion to the face of type to wash same, for 
example. 

DOOR OPENER AND HOLDER. — J. D. 
Gendron, Gentllly, Minn. In this patent the 
inventor has for his object the provision of 
means for the opening of a door, and more par- 
ticularly for the raising of a horizontal trap- 
door into a vertical position after it has been 
manually released by a slight upward pull, a 
further object being to adapt the improved 
door-opener for the retention of the door either 
in open or in closed adjustment, until it is 
started upward by slight manual effort. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal Wants. 



KEAD THIS COLUMN CAREFULLY.— You 
will And inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing themformation. In every case It is neces- 
sary to give the number of the Inquiry. 
IUTUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 4564.— For manufacturers and deal- 
ers in five and ten cent hardware and other goods. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No* 4565.— For manufacturers of type- 
writer carbon paper. 

Can build Aeroplane that will be practical for mail and 
passenger purposes; want $200,000 backing. Address O. 
G., Box 773, N.Y. 

Inquiry No. 456(i.— For manufacturers of water 
closets. 

* U. 8." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 4567.— For manufacturers of pulp, 
paper, etc., also of celluloid. 

Mechanics' Tools and materials. Net price catalogue. 
Geo. S. Comstock, Mechanlcsburg, Pa. 

Inquiry No. 45 68.— For a machine for the utiliza- 
tion of charcoal dust. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 4569.— For manufacturers of a 
cheese press. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. 7. 

Inquiry No. 4570.— For a dealer or manufacturer 
of tooacco leaf cutter. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 119 Varick, cor. 
Spring Sts.. N. 7. 

Inquiry No. 4571.— For manufacturers of blank 
tape, such as tape measures are made from. 

If you want any metal novelty manufactured or 
metal working dies write Metal Stamping Co., Niagara 
Falls, N. Y. 

* Inquiry No. 457*4.— For manufacturers of baby 
carriages. 

The largest manufacturer In the world of merry-go- 
rounds, shooting galleries and band organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4573.— To obtain pulverized carbon 
used In the manufacture of dry batteries. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc.. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 4574.— To manufacture novelties on 
contract. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138tb Street, New York. 

Inquiry No. 4575.— For manufacturers or dealers 
in a machine for changing money. 

Contract manufacturers of hardware specialties, ma- 
chinery, stampings, die§. tools, etc. Excellent market- 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

Inquiry No* 4576.— For manufacturers or dealers 
In machinery for making barrel staves. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 4577.— For parties to manufacture a 
patent shoe lace. 

fV Send for new and complete catalogue of Scientific 
and other Books for sale by Mnnn A- Co., 3tfl Broadway 
New York. Free on application. 

Wanted.— Names and addresses of firms handling 
the band rotary fan. Buyer, Box 773, New York. 

Inquiry No- 4578*— For a paper perforating ma- 
chine used for trading stamps. 

Inquiry No. 457ft.— For parties making the " An- 
kophone pJ or another aid for deafness. 

Inquiry No. 4580.— For parties making a gasoline 
carbureter by the name of " Brush Valve." 

Inquiry No. 4581.— Wanted a "Hunmnatone," a 

musical instrument which produces a whistling noise. 

Inquiry No. 458*^.— For parties making a machine 
to print on a bound dowel. 

Inquiry No. 4583.— For manufacturers of steel 
seamless tubing. 

Inquiry No. 4584.— For parties making wallcover- 
ing material called "Sanitas.' r 

Inquiry No. 4.185.— For manufacturers of Bryant 
safety, automatic, kerosene- burning boiler and engine. 



NEW BOOKS, ETC. 

Mechanical Refrigeration. By Hal 
Williams. London : Whittaker & 
Co. New York: The Macmillan Com- 
pany. 1903. 16mo. Pp. 406, plates. 
Price, $2.25. 
This is a practical introduction to the study 
of cold storage, ice-making and other purposes 
to which refrigeration ia being applied. It im- 
presses the reader as being a thoroughly practi- 
cal book, dealing in a lucid manner with the 
various problems which are constantly con- 
fronting the refrigerating engineer. It is only 
in recent years that ice has been used to any 
extent in England for table purposes. A de- 
mand, however, has sprung up in that country 
for hygienic Ice, therefore the present boqk is 
very timely. It will be valuable to American 
readers as well. 

Smith's Scrap Book of the Bible. By 
William Preston Smith. Providence. 
1903. 16mo. Pp. 551. 
Quotations from the Bible arranged In al- 
phabetical order, the same as a dictionary or 
concordance. It will prove very useful, espe- 
cially to ministers. 

Carnival Number of The Times. Hamil- 
ton, Canada. 
We have received the special Carnival num- 
ber of this enterprising Canadian journal of 
Aug-jst 15, and note that it Is filled with excel- 
lent illustrations, beautifully printed, of Can- 
ada s industrial center, the city of Hamilton* 
together with numerous portraits of the people 
prominent in building up the city. 
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and Queries, 



HINTS TO CORRESPONDENTS. 

Karnes and Address must accompany all letters or 1 
no attention will be paid thereto. This Is for 
our Information and not for publication. 

References to former articles or answers should give : 
dute of paper and page or number of question. : 

Inquiries not a nswred in reasonable time shoul dbe 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, ! 
though we endeavor to reply to all either by | 
letter or in this department, each must take 1 
bis turn. I 

Buyers wishing to purchase any article not adver- ■ 
tised in our columns will be furnished with _ 
addresses of houses manufacturing or carrying j 
the same. 

Special Written Information on matters of personal | 
rather than general interest cannot be expected : 
without remuneration. j 

Scientific American Supplements referred to may be 
"had at the office. Price 10 cents each. j 

Books referred to promptly supplied on receipt of | 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9171) G. G. P. W. asks: Will you 
please answer the following question *. Whether 
it ever blows so hard that a sea cannot rise. 
A. If a wind of a certain velocity will raise 
a sea of a certain height, a wind of a higher 
velocity will raise the sea higher. There is 
no velocity at which the effect of the wind 
would reverse itself and prevent the sea from 
rising. Such an Idea is absurd. If the sea is 
running high and a wind arises which blows 
against the sea, it will soon heat it down, hut 
will raise a sea in the direction of the wind 
very scon afterward. 

(9172) E. A. E. says: In an explosive 

engine of the gasoline type, what would you 
consider essential to reach perfection ? Cut- 
off where? When to explode? How soon after 
exploding should exhaust open? Why not use 
a double-ended cylinder, assuming such to be 
possible ? When hydrogen gas is exploded, 
what is the name of the resulting gas? What 
is its relative gravity compared with hydrogen? 
What caloric energy does it possess? A. In j 
reply to your question, we would say that, 
in an explosive engine of the gasoline type, 
the explosion should occur at the end of 
the compression, just as the piston Is starting 
on its forward stroke. If the mixture of the , 
gases is weak, so that an appreciable amount ' 
of time is necessary for the combustion to be 
completed, ignition should take place just a j 
trifle before the engine reaches the dead point. 
If the exhaust valve is of sufficient size and 
the valve motion properly designed so that the 
burnt gases can be rapidly expelled from the ! 
cylinder, the exhaust valve should not open 
until just a trifle before the engine Is on the 
forward dead point. It should open in time 
to allow the gases to escape sufficiently to ' 
bring the pressure almost to the atmospheric 
pressure before the piston starts on its return ' 
stroke. By. cut-off we -assume you mean the 
closing of the admission gases. This should 
not take place, until the end of the stroke with 
the ordinary type of gasoline engine, because it 
is desirable to hare a cyllnderful of air and 
gasoline before the\ compression begins. A 
double-ended cylinder is not desirable in a gaso- 
line engine of the ordinary type, because it 
very much Increases the difficulty of keeping the \ 
engine cylinder cool and properly lubricated. I 
It also complicates the valve mechanism. When , 
hydrogen gas Is burned or exploded In air, it j 
forms H s O, which is the chemical symbol for ' 
water. The temperature at the time the water , 
is formed Is always so high as to cause It to 
exist as steam. After this steam Is sufficiently 
cool, however, it condenses into water. When J 
one pound of hydrogen Is burned, It produces 
62,000 British thermal units. The resulting ' 
gas (steam) is nine times as heavy as hydro- 1 
gen under the same pressure and temperature 
so long as the temperature is high enough to 
keep It In the state of a gas. ' 

(9173) G. N. asks: Would it be pos- 
sible to use a spark coil In wireless telegraphy ? 
Can two powerful dry batteries be used for wire- 
less telegraphy a distance of 50 feet provided 
a sensitive receiver Is used 7 A. For wireless 
telegraphy an Induction coll Is required which 
has a primary"and a secondary winding. These 
are properly called spark colls, but often a colli 
with only one winding is also called a ' spark 
coll. These will not transmit in good shape. ' 
With a sensitive receiver a coil giving a half- 
Inch spark will transmit to a distance of 50 to 
100 feet. , 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 1, 1903, 

AND BACH BEAR IN a THAT DATE. 

f See note at end of Hal about copies of these patents. 1 



Abrading shoe, J. M. Griffin 738,029 

Acid, apparatus for manufacturing sulphuric, ! 

J. B. F. Herreshoff 737,626, 

Add, making sulphuric, J. B. F. Herreshoff 737,625 
Aerial navigation, machine for, I. I. Morris 737,947 | 
Air and water beating apparatus, C. H. At- 

klas 737,662 



Air or other similar brake, compressed, A. 
Ghaumont 

Amusement apparatus, J. H. Magulre 

Artillery, heavy field, T. D. Smythe 

Automobile controlling mechanism, H. F. 
Guntz 

Awning, A. L. Sabey 

Axle skein, E. Lamb 

Bag fastener, C. M. Du Frane 

Bag holder, A. W. French 

Baling press, L. G. Reynolds 

Ball bearing washer, C. J. Caley 

Barrel press, A. Schenck 

Batteries used in connection with dynamo 
dee trie machinery, etc., mode of and 
apparatus Tor regulating the charge ad 
discharge of storage, R. S. McLeod. . . . 

Bed and Bofa or chair, convertible, L. 
Kragen 

Bed brace, J. W. E. Smith 

Bed spring tightening device, J. W. West- 
lake 

Beds and removing them from same, device 
for lifting, sick people in, A. Gaiser 

Bell alarm attachment, electric, Blakeney & 
Baker 

Belt- for medical purposes, electric, E. Smel- 
lle . .- 

Belt shifting device, J. Welcbhart 

Berth and divan, convertible, H. B. Arnold 

Bicycle mud guard, H. Fesenf eld 

Bicycle saddle, E. C. Moury 

Binder, Anderson & Post _ - . 

Blind wiring machine, G. Hinz 

Boiler. See Washboiler. 

Boiler, S. T. J. Bray 

Boiler, M. F. Kenely 

Boiler circulator, steam, J. P. Urbanek 

Boiler furnace, steam, G. A. Fisher 

Boilers, apparatus for controlling level of 
water In steam, H. A. Fleuss 

Book, compartment record, G. D. Chichester 
Bookcover, B. E. Schrenk 

Boring and tenoning machine, J. Wilson 

Bottle, M. A. Lazareff 

Bottl e .JP. Harrison. „ ~ 

Bottle and stopper, C. Holloway 

Bottle or other vessel, Z. F. Jones 

Bottles, device for preventing refilling of, 

F. W. Johnson 

Box counter, H. G.ORoth 

Box cover, detachable, H. G. Roth 

Box plate and attachment therefor, H. Mc- 

Gann 

Brake rigging, E. A. Curtis 

Brake shoe key, A. L. Streeter 

Brick making machine, W. A. Houts 

Bridge, iron railway, Waddell & Hedrlck.... 

Brush, H. M. Schwartz 

Buckle, R. C. Pool. 

Buckle, cross line, H. S. Englebrlght 

Buggy top support, S. D. Fry 

Burial purposes, metallic box for, A. E. 
Lockhart 

Butter pat forming machine, E. O. Sutton . . 

Cabinet, A. D. Acers 

Cabinet or dark room, collapsible, L. T. Wil- 
son '. 

Camera, M. Schell 

Camera, automatic photographic, S. N. 
Navascuez 

Camera focusing device, M. Schell 

Camera shutter, automatic photographic, ' S. 
N. Navascuez 

Camera, stereoscopic, H. M. Reichenbach . . 

Can body making machine, A. P. Wolfe. . . . 
CQ heading and doubl eseaming machine, 

G. J. Record 

Car brake, emergency, J. M. 'Hedrlck 

Car bumper, railway, T. Collins 

Car coupling, M. L. Gaskill 

Car coupling, Stearns & Ward 

Car coupling, A. H. Renshaw 

Car door fastener, automatic, L. B. Perrln. . 

Car draw-head, J. F. Courson 

Car fender, Westgate & Herri ck 

Car, metallic, E. W. Summers 

Car safety mechanism, motor, C. J. Eckroad 

Car sign, J. W. Bailey 

Car starter, Trott & Sutphln 

Cars or the like, life saving guard for tram, 

W. T. G. Ellis 

Cars, walking beam for band, P. J. Garrison 
Carbureter for carbureting lamps, F. W, 

Warner 

Carpet beating machine, F. Muni 

Carpet fastener, M. Schick 

Carpet sweeper and beater, A. V, Fedor 

Case. See Egg case. 

Chain, drive, C. W, Levalley 

Champagne fermented in bottles, clearing 

and purifying, K. Klefer 

Chandelier, gas distributing, J. C. Jennings 

Change maker, J. Pf elf er 

Channel-laying machine, M. T. Harrigan... 

Charging machine, D. H. Lentz 

Chatelaine clasp, B. von Elgen 

Checkrein holder, J. V. Emmltt 

Chopping machine, A. Schyla 

Christmas tree candle holder, P. Rummelln 

Circuit controller, E. J. McAllister 

Cistern, J. Nelson 

Clasp, J. Goldberg 

Clock, pendulum, J. W. Daily 

Clock, self-winding electric, E. Schultz 

Cloth-cutter, J. T. Freston 

Cloth tenterlng machine, stop motion, J. L. 

Dabbs 

Clotheb hanging device, C. F. Cox . „ 

Coating metal pipes or conduits, apparatus 

for, T. E. Dwyer 

Coating metal pipes or conduits, apparatus 

for, G. W. Harrington 

Cock, bail, A. Nelson 

Coffin frame, M. L. Carpenter 

Coin slot, J. Loch 

Collapsible table, C. E. Wehn 

tJolor carriages, mechanism for propelling, 

A. Pomander 

Concrete building blocks, machine for form- 
ing, J. H. Stewart 

Converter, W. B. Burrow 

Converter for making iron or steel, W. B. 

Burrow -. 

Cooling apparatus, M. Wulft* 

Corset, M. A. Osburn 

Crank arm connection, J. S. Fritz 

Crate, folding, J. S. Hilyard 

Cuff holder, A . A. Rodman 

Cuff holder, E. T. Specht 

Culinary articles, ventilating lid or cover for, 

E. L. Bauer 

Curtain^flxture, W. C. Brown 

Curtain support, sliding, D. L. Crossley 

Cutting and trimming machine, w. R. Miller 

Dehorner, G. J. Grabowenski 

Den ta Instrument, H. B. Harrell . . . 

Display cabinet, H. A. Warren 

Display device, J. C. P. Webber 

Distance or rang eflnder, E. Nicho lam 

Dock, floating, G. E. Tltcomb 

Door, automatically operating, J. H. Whit- 

aker 

Door closer, L. M. Albright 

Door, sliding, W. W. Schouler 

Drawer pull, C. F. Mosman 

Drawers, Trimble & Harder 

Drawing frames, snipper -lock for, H. A. and 

O. L. Owen 737,862, 

Drilling machine, W. M. & C. M. Denning 

Dry cell battery, E. R. Gill 

Dust pan attachment, E. S. Wheeler 

Dye and making same, violet-red azo, F. 

Schmidt 

Dye and making same, yellow sulphur, R. 

Gley 

Egg case, M. E. Chamberlain 

Electric alarm, time controlled, A. L. Ronell 

Electric battery, H. Halsey 737,613, 

Electric heater or rheostat, C. Wirt 

Electric lighting system, Leitner & Lucas. 

Electric lock, W. H. Hollar 

Electric machines, magnet core for dynamo, 

W. B. Burrow 

Electrical devices, screw attaching means 

for, H. T. Paiste 

Electrolytic apparatus, G. & G. W. Bell. . . . 

Electrolytic process, A. Brichaux 

Electromagnet, W. M. Davis 

Electromagnet, J. Duncan 

Elevator electric alarm, F. 0. Klnnecom . . . . 



737,828 

737,595 

737,618 
737,955 
737,580 
737,640 
737,805 

737,917 

737,881 
737,578 

737,577 
737,690 
738,058 
737,603 
738,109 
737,664 
737,878 

737,694 
737,700 
737,585 

737,758 
737,606 



737,684 
737,888 



Embroider; frame, P. H. Walt 

737,906 Engine, A. F. Hall 737,609, 

737,753 Engine Igniter, gas, P. P. G. Hall, Jr. 

737,972 Engines, cooling means for gas, C. F. Hitch- 
cock 

738,10ff Engraver's tools, E. C. Muller 

737,666 Evaporating apparatus, W. C. Anderson 

738,044 Evaporator, J. J. Coffey 

738,014 Exercising apparatus, G. Yoerger 

737.730 Exhibitor, card, picture, or sign, J. B. 
738,068 Leatherbarrow 

738.097 Eyeglass clasp, C. Lowres 

737,778 Eyeglasses, W. E. Cawood 

Fabric, A. M. Lougee 

Fabric picking table, E. Zenger 

Face shield, sanitary, E. Dempsey 

Fastejer, M. D. Shipman 737,874, 

Fastening device, L. C. Preston 

737,743 Faucet, J. P. Plgrenet 

738,079 feed mechanism, W. P. Devine 

Feed trough, G. A. Sprow 

737,808 Feed water regulator, H. H. Westlnghouse 

Feed water regulator, R. H. White 

Felly, vehicle wheel, R. Kronenberg 

Fence post, C. B. Lombard 

737,900 Fence tie. wire, S. S. Withington 

Fender. See Car fender. 

738,078 Fertilizer distributor, M. E. Lawrence 

737,981 Filter, W. H. Hodshon 

737 , B 1 Filter, J. Kostalek 

737.725 Fire extinguisher systems, valve for dry 
737,648 pipe, F. R. Noss 

73,892 Firearm, automatic, H. Fuberg 

737,929 Firearm sight, G. H. Tansley 

Firearms, adjustable head rest for, J. Gaut 
737,903 Fireproof building, Simpson tc Shoemaker.. 

737,937 Fish cleaning machine, J. Kelllngton 

737,886 Fish plate and rail fastener, W. H. Logan.. 

737.726 Floor machine, D. Adams 

Floor mat, flexible flat metal, A. S. Burnell 

737,728 Flower pot stand, W. H. Chapman 

738.098 Foldijg chair, C. M. Wagner 

737.969 Fruit cutter, C. Harpold 

737.987 Fruit picker, W. Penny 

737,638 Fruit sizer, Black & Worrall 

738, 03 Fruit tray, J. H. Gunby 

737,739 Furnace, W. W. Weaver 

737,741 Furnace air feeding apparatus, Macmlllan & 

Whyte 

737.633 Furnaces, means for feeding fuel to, R. W. 

737,777 Grove 

737,776 Furnaces, means for stoking, W. W. Weaver 

Galvanic battery, reversible, E. W. Jungner 

737,950 Gas burner cut-off, S. Haigh 

737,713 Gas burner cut-off, automatic, J. Hentz, Jr. 
737,674 Gas check and vent apparatus, R. Byers.... 

737,842 Gas generator, acetylene, J. Kuljls 

737,679 Gas generator, acetylene, J. H. Ross 

737.970 Gas heater, J. R. Tyson 

738,063 Gas producer, J. S. & F. L. Daniels 

737,697 Gas, purifying, E. Burschell 

737.731 Gas regulating and saving apparatus, H. H. 
Dlkema 

737,641 Gas, treating air for use in connection with 

737,792 the manufacture of, J. A. Bower 

738,091 Gases, centrifugal apparatus for purifying, 
H. A. Humphrey 

737.988 Gasoline, means for volatilizing, F. E. & F. 

738.073 0. Stanley 

Gear, changeable speed, L. E. Krotz 

738,120 Gear, reversible, C. W. Weiss 

738,072 Gear, variable speed, J. J. H. Sturmey 

Gears, shaft connecting device for change, 

T:iK,119 A. M. Harrison 

738,066 Glass annealing oven, plate, J. W. Crttlk- 

737.989 shank 

Glass plate, Illuminating, F. L. O. Wads- 

737,868 worth 

737,624 Glass shearing machine, W. Stewart 

737,709 Glassware chute, A. L. Bingham 

737,605 Golf ball, C. E. Boutwood 

737,673 Grader, road, Hall & Hitchcock 

737,772 Grader, road, J. T. Hall 

737,657 Grain and seed separator. J. K. White 

737,712 Grain conveyer, Mabus & Day 

737306 Grain or other products, apparatus for purl- 

738,128 tying, W. T. McCray 

737,596 Grinding mill, C. N. McLaughlin 

737,815 Grinding mill, ball, P. T. Lindhard 

738,086 Grubbing machine, G. Olsen 

Guitar, pedal, Farago & Silas 

737,914 Guncotton steaming apparatus, J. Selwlg.. 
737,604 Hammer, automatic, C. II. McKibben 

Harvester, grain binding, W. N. Whitely . . 

737,683 Harvester reel, E. A. Johnston 

738,117 Harvester stubble cutter attachment, corn, 

738.074 W. A. McCollough 

738,019 Hat brims, machine for paring curls of, G. 

E. Hunter 

737,749 Hay loader or stacker, H. Sorensen 

Hay press, luVnd power, J. E. France 

737.634 J Hay rack, N. H. Emery 

737 , 6S Hay rack, convertible, C. C. Runyon 

737,958 Hay rake, W. A. Dodd ". 

737,617 Heel, shoe, G. F. Fischer 

738,114 Hinge, E. C. Hoffman 

737,912 Hoist, Durpea & White 

737,723 Hoisting mechanism, T. H. Butler 

737,783 Hook, A. Carpenter 

737,966 Hook and eye, Herbert & Washburn 

737,949 Horse holding device, Winchel & Putnam . . 

737,859 Horse tail fastener, E. Felsberg 

737,834 Horseshoe, B. H. Jackson 

737,587 Horseshoe, T. F. Judge 

737,781 Horseshoe, J. W. Collins 

737,768 Horseshoe, soft-tread, C. H. Beardsley 

Hot air register, S. Tuttle 

71 91 i Hydrocarbon burner, C. Cannom, 



Hydrocarbon lighting system, R. D. Cody. 
Ic* cream .freezer, C. E. Taylor. 



Ice cjttlng machine table, T. H. Butler 

Illuminating device, threshold, G. Hall 

Indicator, E. L. Walker 

Indoxyl and Indigo preparations, making, 
W. Hsntschel 

Induction coll, self, G. A. Campbell 

Induction coll, self, Campbell & Richards.. 

Iron and cement constructions, trussing ar- 
rangement for, M. Dumas — 

Journal bearing, A. Raymond 

Junction box, conduit, and electric wiring 
mechanism, F. J. Ravlin 

Kiln, J. Brownlow 

Knob shank, ball bearing, C. J. Caley 

Ladder and trestle, extension step, C. Latta 

Ladder, folding, McMillan & Sty 11 

Lamp chimney holder, E. Holmes 

Lamp, electric arc, A. Schweitzer 

Lamp, electric arc, T. L. Carbone. 737,823 to 

Lamp, electric incandescent, W. D. Burrow 

Lamp hanger, D. McEachern 

Lamp socKet, incandescent, Yost & Kenney 

Lamp socket. Incandescent, W. A. Church. . 

Last, C. N. Pye. 

Lasting machine, H. H. Cummings 

Lasting machine, boot or shoe, R. W. Peer 



7 J, 61 Latch, H. W. Bowman 



Lathe, D. B. Bullard 
Lifting Jack, W. H. Oliver 



Liquid and pulverized fuel burner, W. W. 

Weaver 

Liquid filling apparatus, R. C. White 

Liquid fuel burner, H. A. Frantz 

Lithographic plates, electrolytically prepar- 
ing, O. C. Strecker 

Load retaining stakes, position governing 

mean:* for, D. Donaghy 

Locomotive blast pipe, H. S. Wainwright.. 

Loom, C. A. Herald. 

Loom for cross weaving, I. E. Palmer 

Loom let off and take up mechanism, W. T. 

Klntzing 

Loom pile wire retainer, H. Hardwick 

Loom shuttle motion, W. F. Klntzing 

Lubricator, J. F. Lewis 

Mail distributing system, P. Reich. 

Manhole cover, J. J. Irvine 

Marker, land, T. M. Hendrlckson 

Matcn box, I. M. Manlch 

Match safe, single delivery, W. A. Harmon 

Match, safety, J. E. State 

Mattress, cushion, etc., C. A. Fisher 

Mattiesses and making same, pine-needle 

stuffing for, M. R. Cords 

Medallion or button making machine, A. 

Phelps 

Medicine applicator, J. N. Dews 

Metal expanding machine, G. J. Holl. 737,930, 
Metals, Indicator for locating sunken, C. F. 

Pike 



737,804 
737,610 
737,923 

737,737 
737,761 
737,812 
737,583 
737,889 

737,940 
737,943 
737,827 
737,751 
737,990 
737,591 
737,875 
737,769 
737,767 
738,103 
737,789 
737,807 
737,985 
737,745 
737,642 
738,142 

737,637 
737,839 
737,850 

737,861 
738,140 
737,677 
737,732 
737,670 
738,111 
737,942 
737,691 
737,574 
737,581 
737,680 
737,615 
738,061 
738,092 
737,607 
738,132 

737,644 

737,921 
738,133 
738,110 
738,030 
738,037 
738,095 
737,747 
738,070 
737,977 
738,004 
737,579 

737,593 

737,901 

737,932 

737,879 
737,746 
737,686 
737,675 

737,619 

737,909 

737,979 
737,791 
737,568 
737,698 
737,611 
737,612 
738,137 
737,643 

737,855 
737,953 
737,750 
737,765 
738,018 
738,077 
737,952 
737,986 
737,848 

737,650 

737,933 
738,080 
737,729 
737,722 
738,071 
737,717 
737,915 
738,039 
737,830 
737,998 
738,000 
737,927 
738,141 
737,601 
737,845 
737,849 
737,908 
737,695 
737,976 
737,999 
737,708 
737,973 
737,904 
737,608 
737,980 

737,836 
737,703 
737,704 

737,594 
737,962 

737,661 
737,573 
738,096 
737,636 
737,954 
737,628 
737,668 
737,825 
737,575 
737,951 
737,890 
738,099 
737,770 
737,586 
737,766 
737,995 
737,996 
737,655 
737,891 

738,131 
738,138 
737,602 

737,882 

737,718 
737,798 
737,837 
737,865 

737,938 
738,031 
737,939 
738,046 
737,963 
737,934 
738,036 
737,754 
737,736 
737,672 
737,916 

738,002 

738,062 
738,009 
737,931 

737,866.' 



Metronome, J_ Brady 738,093 

Milk pans, knee rest for, N. Hucklns 737,629 

Milking apparatus, D. T. Sharpies 737,669 

Minerals, reducing, O. B. Dawson 738,007 

Molding and pressing into shape moldable 

material, apparatus for, A. T. Haskell.. 737,620 

Molding, electric conductor, S. M. Burk 737,997 

Molding hollow articles, apparatus for, J. G. 

• Morrison 737,854 

Mop, W. G. Browne 737,572 

Mowing machine, O. Ellson 737,913 

Mowing machine, A. T. Haynes 738,033 

Musical Instrument, stringed, T. X. Audet, 

Jr J 737,693 

Nut lock, N. D. Asdell 737,893 

Nut lock, F. L. Decker 738,008 

Nut lock, B. B. Moss 738,052 

Nut lock, F. Parsons 738,060 

Nut lock, A. R. Mulvane 738,118 

Nut press, T. Ferry 737,724 

Oar or scull, H. B. Murdock 738,053 

Office door indicator, J. D. Nlfong 737,860 

Oil burner, A. F. Murphy 737,649 

Oil burner, G. W. Swartz 737,676 

Optical Instrument, E. L. Hubbard 737,844 

Ore bins, delivery mechanism for, J. W. 

Seaver 738,076 

Ore reducing and concentrating apparatus, 

O. B. Dawson 73,8006 

Outlet boxes, supplemental base for, G. L. 

Martin 737,946 

Packing, gland for piston rod, Lewis & Kun- 

zer 737,639 

Packing implement, J. Schlosser 737,873 

Packing, metallic, E. W. Tucker -. ... 738,129 

Packing, rod, T. Kinkade 738,043 

Paper box machine, W. C. Baxter 737,819 

Paper box machine. L. D. Lewis 738,047 

Paper boxes, making, J. Alger 737,692 

Paper drying apparatus, W. M. Barber 737,817 

Paper paraffining machine, R. J. Carrier.... 737,826 

Peat, block of, F. White 738,136 

Peat into blocks for fuel, forming, F. White 738,135 
Peat into blocks of peat, apparatus for com- 
pressing and drying, F. White 738,090 

Pens, collapsible tube for fountain, W. Bolles 737,697 

Petroleum burner, A. Moorefleld 737,760 

Photographic copying apparatus, O. Fair.... 737,600 
Photographic print washer, White & Malll- 

son 737,983 

Piano action, A. A. Barthelmes 737,565 

Piano actions, bridle for, J. F. Ramsay.... 737,961 
Piles, apparatus for removing material from, 

J. M. Dodge 738,013 

Pipe turning apparatus, S. G. Elton 738,017 

Pipe wrench, G. W. Johnson 737,847 

Plaiting attachment for tufting boards, A. 

Freschl 737,918 

Planer, hair, N. J. Robedeau 737,775 

Planter and fertilizer distributor, combined 

seed, J. H. McDanlel 737856, 737,857 

Planter, check row corn, T. M. Hendrlck- 
son 738,035 

Planter, corn, O. P. Tyson 737,678 

Planter, cotton, F. W. Key 738,041 

•Playing ball, F. H. Richards 737,773, 737,774 

Plow attachment, F. Gale 738,105 

Pneumatic carrier system, W. G. Davis 738,102 

Polishing machine, H. L. Haskell 737,621 

Post. See Fence post. 

Post canceling machine, J. K. Toles 738,085 

Power device, D. Lubin 737,944 

Power transmitter, E. T. McKaig... 737,652, 737,653 
Power transmitting mechanism, P. W. Bet- 

tlnger 737,696 

Printing attachment for roll paper holders, 

R. E. Brunaccl 737,822 

Printing or coloring floor coverings, etc., and 

articles thus produced, A. F. Lundeberg 737,945 

Printing press, J. Durand 737,829 

Pump, deep well, N. A. Heyman 737,928 

Pump, rotary force. H. P. Curtis 738,101 

Pump valve, R. Whltaker 737,809 

Pump valve arrangement, P. F. Oddie 738,122 

Pumps, shaft shield for centrifugal, J. Hed- 

lund 737,623 

Punch or blow testing machine, G. W. Pow- 
ell 737,960 

Puzzle, Fulton & Lawson 738,023 

Puzzle, sliding block, J. Bigham 737,899 

Pyrographic burners, manufacture of, W. D. 

Donovan 737,719 

Racking apparatus, D. Beebe... . ... .. ...737,895 

Radial drill, O. W. Mueller 737,948 

Rail Joint, J. Nelson 737,654 

Rail Joint, B. J. Funsch 738,024 

Railway, amusement, A. E. W. Fraier 738,022 

Railway bond, H. M. Bellows 737,896 

Railway brake, D. W. Davis 738,005 

Railway contact device, electric, H. F. Kel- 

log 737,936 

Railway crossing, W. F. Mills 737,759 

Railway rail Joint, S. Conkle 737,584 

Railway siding buffer, T. L. McKeen 737,858 

Railway signal, J. B. Reagan 737,662 

Railway third rail, electric, L. G, Johnstone 737,935 

Railway tie, Goth & Williams 738,028 

Railway wagon, single rail, A. Lehmann. . . . 737,748 

Range, R. L. Seeds , 737,785 

Range finder, depression, A. Swasey 737,794 

Refrigerating apparatus, W. W. Harris 738,107 

Resaw and bevel siding machine, combined, 

C. Flnnezan 737,832 

Rheostat, E. Weston 737.982 

Rocking horse, traveling, R. Barrett 737,818 

Roll heating and cooling apparatus, G. W. 

Bray 737,571 

Ropeway, aerial, J. P. Roe 737,871 

Rosslng machine, J. Moreau 737,646 

Rotary drier, D. Grupe 738,106 

Rotary engine. Mattocks & Grafflln 737,853 

Rotary engine, H. E. Smallbone 737,876 

Rotary steam engine. C. W. Edwards 738,016 

Sad iron handle, F.' Stuart 738,127 

Safe, M. M. Long 738,116 

Saltcellar, E. B. Little 738,048 

Sash balance, Rathbun & Lonergan 737,867 

Saw, drag, S. Truitt 738,087 

Sawmill set works, R. F. Barker 737,563 

Scaffold, butchering, G. M. Landers 737,851 

Scale, weighing, J. Collins 737,907 

Screw driver, Benzlng & Glmber 737,897 

Screw machine, F. L. Todd 737,974 

Sealing machine, envelop, E. D. Votaw. . . . 738,089 

Seaming machine, double, O. S. Beyer 737,567 

Seeder and fertilizer distributor, W. A. 

Davis 737,588 

Selective system, S. A. Reed ...:... 737,869, 737,870 

Sewing machine cabinet, W. Person 737,658 

Sewing machine, wax thread, W. J. Dobson 738,011 
Sewing machines, presser foot mechanism for 

shoe, M. T. Denne 737,716 

Shale holder, electric, F. Mclntyre 737,651 

Shaft support and rein holder, combined, Mc- 

Cabe & Hancock 737,762 

Shafts, device for regulating the motion of 

rotary, Herrick & Rogers 737,627 

Sheet metal can, I. E. Sexton 737,971 

Shell, L. G. Roach 737,964 

Shirt waist holder and skirt supporter, E. G. 

Brown 737,821 

Shoe, ankle supporting, A. Posner 737,959 

Shoe, sporting, D. J. Golden 737,920 

Shoemaker's ironing device, Hayden & Pack- 
ard 737,926 

Sbovel attachment, E. B. O'Connor 738,057 

Shuttle and shuttle eye, P. P. Daudelln 737,714 

Sifter, ash, W. H. Boyle 737,699 

Skirt supporter, L. H. Flory 738,021 

Snap hook, G. H. Steele 737,790 

Socket wrench, C. E. Crattlof 737,902 

Soda and barium sulphate, producing caus- 
tic, C. B. Jacobs 737,740 

Sole for shoes, detachable, J. P. Steele 737,880 

Spanner wrench, adjustable, J. C Duf resne. . 738,015 

Spark arrester, H. S. Wainwright 737,797 

737,799 to 737803 

Speer regulator, W. C. Runge 738,125 

Spinning frames, shipper lock for, H. A. & 

O, T,. Owen 737,864 

Springs, end clip or bearing plate for semi- 
elliptic, J. H. Evans 737,590 

Stacker, hay, W. H. Robblns 737,663 

Stanchion, cattle, J. H. M. Thompson 737,884 

Stand. See Flower pot stand 

Steam generator, H. J. Fisher s 737,727 

Steam generator, R. Schulz 737,782 

Steam generator, E.J. Wood 738,143 

Still, W. Maybury 737,756 

StltcMng and trimming machine, blind, Mc- 
Neil & Sturtcvant 738/»* 
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170% PROFIT FOB YOU 

ANOTHER LAND SYNDICATE 

The Campbell Plan of syndicated land purchases has been in suc- 
cessful operation for the past 12 years. During that time no less than 
nine syndicates have been formed, every one of which has been extra- 
ordinarily successful. 

They have involved the purchase of land to the amount of $210,- 
652.29, and the acres so bought have been subdivided and sold in lots, 
with a NET profit to the syndicate of $358,539.77, or more than 170 
per cent, on the investment. 

This means that for each $500 invested the investor has received 
back his original capital and $850 additional. 

We are now forming Syndicate No. 10. 

The amount involved is $50,000, of which we subscribe one-half. 
The balance of $25,000 is open to public subscription in sums of from 
$500 up. 

The terms are 25 per cent, down and the balance in four payments. 

We refer to Dun's, Bradstreet's, or The American Trust and Savings 
Bank of Chicago as to our standing and responsibility. 

Upon application we will furnish fullest particulars. 



The certificate herewith from Frederic S. Wheaton, a chartered 
accountant, covers the first three syndicates. They were floated 
during the hard times some years ago, and were less profitable 
than the average, showing a net profit of a little less than 150 per 
cent. Schedules of the other syndicates will be printed in this 
paper from time to time or may be had for the asking. 



Write for our plan. 

CAMPBELL INVESTMENT CO., 

650 Royal Insurance Building, Chicago, 111. 



WOOD or METAL 
Workers 

Without Steam Power tihauld 
m our Foot aad Hand Power 
Wfcntnimij. Send for Catalogues 
A -'Wood, working Ma^Mnary 
B— Lathes, oto. 



FAU.S MPQ. CO. 
69SWiior St,i;neca Fills, N.7. 
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! MACHINE SHOP OUTF ITS 



Cr>flt 9nH PftUIOr and Tamil l-nthes, Plan- 

ruui arm ruwer BTH.BiiajifirB.Bna dhii presses. 

8HKPAKD LA THE (?(>„ 133 W. Sft St, Cincinnati, (). 

Schieren's Weekly Advice: 

A penny spent wisely is often a dollar 
E>aved. Dont "economise" on such an Im- 
portant item as belting. Too much de- 
pends on it, and there's too small a differ- 
ence in cost between cheap stuff and the 
best. 

BUY 8GHIEREN BELTING 

and you will be saved worry, expens e, and 
loss of time. Bchteren Belting is always 
the same, andalwaVBaa pood as possible. 

CHAS. A. St n IE It EN & CO. 

New York : SSFerry St. PnraBCRG : S43 Third At. 

Chicago: 93 Franklin Sit, Philadelphia : 228 N. Third fit, 

BoODn: 182 Lincoln St. Denver: 1519 Sixteenth St, 

IIambd eg: Pkthuben 4. 




IF YOU SHOOT A RIFLE 

" or tfhotywn, ruull make a UuII'n 
BcncitnB three 2C. stamps for 



FixtoK. 



3?3Hi^P™^ toe I dad Hnntl-book "A," 126 " page* 
■MHBL FREE. The latest Encyclopedia of 
^Hkal HKv Arms. Polluters, Stwt and Bullets. Men- 
^"■■■^■^■^■* tion Scientific American. Address 
IDEAL MFG. CO., 26 U 8t., NSW HAVEN. Conn.. U.8.A. 
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Stools, chairs, or the like, brace for, L. N. 

Pren tlce 737,660 

Stop box lock, L. R. Schunck 737,667 

Stove, heating, W. L. Rose 738,069 

Stove, oil, E. A. Anderson 737,993 

Stove or range, cooking, R. H. Babbitt, Jr. 737,813 

Stovepipe fastener, R. H. Hodge 738,038 

Stoves or ranges, tea shelf for cooking, W. 

A. Splcer 737,671 

Strainer, feed-pipe, Vauclaln & Greenough.. 738,088 
Straining device, automatic, M. I. Lowry.. 737,752 

Stump puller, F. M. Hawkins 737,925 

Suspender trimming, E. R. Spencer 738,081 

Suspending device, C. M. Pltel 737,659 

8-witcb operating mechanism, A. A. Tripold. 737,885 

Syringe pipe, V. C. Van't W.ud 737,795 

Table leg fastening, J. H. Robblns..' 738,124 

Tablet and copy holder, combined writing, 

Loveless & Mulligan 738,049 

Tag, shipping, J. C. Klmsey 738,042 

Talking machine sound box, E. D. Gleason . . 737,733 

Tap blanks, making, F. N. Gardner 737,833 

Telephone drop switch, G. L. Gulllford 737,922 

Telephone exchange system, W. M. Davis, 

737,590, 737,715 

Telephone receiver support, E. Bass 737,894 

Telephone system, anti-induction method for, 

Condon & Barrett 737,710 

Telephone systems, anti-induction method 

for, Condon & Barrett 737,710 

Telescope, G. N. Saegmuller 737,872 

Thermometer and making same, shielded 

clinical, S. C. Hlrschberg 737,838 

Thill support, U. C. Oblosser 738,121 

Thresher, traveling, M. Ereckson 737,598 

Threshing machine, H. Bethuy .' 737,898 

Tie plate and rail brace, J. A. Cystrom 737,701 

Tile, etc., glass facing, E. F. Chance 737,707 

Tile making machine, W. A. Hout 8. 737,841, 737,843 
Tiles, appliance for forming designs with, 

W. P. Meeker 738,051 

Tire, E. B. Cadwell 737,702 

Tire for vehicles, elastic, W. Balassa 737,816 

Tire, vehicle, A. Prinzhorn 738,064 

Tool, combination, A. A. Waymire 738,130 

Torpedo, railway, E. S. Lafferty 738,112 

Toy, S. E. Mille- 737,757 

Toy, L. A. Allard 737,99?. 

Transom lifter, T. A. Reidy 738,123 

Tripod head, A. Marceau 737,755 

Trolley, Nicholls & Smith 738,056 

Trolley wheel, resilient multiple contact, E.. 

S. Cobb 737,582 

Trousers hanger, S. W. Bonsall 737,569 

Trowel handle, detachable, F. H. Feraild... 737,831 

Truck, brick, G. Barrall 737,564 

Truck, traction, H. H. Schenck 737,779 

Trucks, constructing or forming car, Wright 

& Stebbins 737,810 

Trunk rest, J. Willy 738,139 

Tubes or rods, machine for profiling non-cir- 
cular, J. Reimann 738,067 

Tubing locking mechanism, telescoping, P. 

A. Bowen 737,570 

Tumbler grinding machine, W. F. Alten- 

baugh 737,811 

Turbine actuated by steam, J. W. Graydon 737,734 
Turpentine, apparatus for the manufacture 

of, Bilflnger & Hallock 737,994 

Twine holder, Peterson & Thompson 737,957 

Typewriter actions, support for links of, 

O. C. Kavle 737,742 

Typewriting machine, C. H. Shepard 737,786 

Typewriting machine billing platen, J. A. 

Smith 737,877 

Typewriting machine car or sheet holder, H. 

J. Halle 737,735, 737,835 

Typewriting machine card or sheet platen, 

H. F. Eckert 737,721 

Umbrella runner and holder, J. H. Shep- 
herd 737,787 

Vaccine and preparing same, L. R. Parsons 737,656 

Valve, J. B. Waring 737,681 

Valve for water heaters, L. A. Krah 737,744 

Valve, hopper closet, R. N. Gill 738,026 

(CtontMittM onfav US.) 



Veeder Ratchet »■«» Rotary Counters 



For voting machines, neostyles, tele- 
phones, cash registers, nlckal-ln-slot 
machines and automatic machinery 
generally to register tbe number of 
pieces or quantity of material pro- 
duced—for any p rpose requiring a 
small, light and accurate counter. 
CATALOGUE FREE 

THE VEEDER MFC. CO. 

HAKTFOKll, CONN. 

Mftkere of Cyclometers, Odometers, Tachometers, 
Counters and Fine Castintn. 




Hrloe* #1.00. 



J^ujcpwlreaopc 



POWER 

HOPE. 



MOST POWERFUL! WIRE ROPE MADE 

BR0DERICK&BASC0M ROPE COL 

ST.LOUIS.Ma 



The Eureka Clip 

The most useful article ever Invented 
tor the purpose. Indispensable toLaw- 
yers. Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be hadof all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mall, free. Man- 
ufactured by Consolidated Safety 
Pin Co., BoxlUBloomfleld, N.J. 




MAXIMUM POWER-MINIMUM COST. 

If youuae a pump for 
beer, lard, acids, starch, 
petroleum, brewer'B 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most workat 
the least expense. Simply 
constructed Can be run at 
any desired speed. Perfect- 
ly durable. All parts are lniiRrcliangenrjle. >'tf«dn nci 
skilled workman. Defects guaranteed, c'atalwug /res. 
TABER PUMP CO., 32 Wells St.. Buffalo. N<T., U. S.A. 




^TYPEWRITERS 



ALL 
MAKES 



All the StandardmachlnM SOLD or RENTED ANY- 

, Where &t half manufacturers' prices. 

I Shipped with privilege of examination. Send for Cau 

Typewriter Emporium. 203 LaSaiiesu, Chicago 




If you wantthe best touring DPEDI ECC 
oar money can buy get a r CCIILCvO 
It la accepted an standard of American manufacture 

Vertical motors, two or tour cylinder, under front bon- 
net. Direct drive by universal shaft and bevel gears. 
High horsepower — regulated motor. 34-inch wheels — long 
Wheel base. Large comfortable tonoeau — magnificent finish 

PEEBLESS MOTOR CAR CO* Cleveland, Ohio 




THE HALL 

BRASS PIPE WRENCH. 

A PERFECT TOOL 
WITH FRICTION GRIP. 

BoBbings for all sizes and shapes. 
Highly polished pipes made 
up wttbout scar or Injury. 
For Circulars avid PrUsa 

Walworth Manufacturing Co., 
128 to 136 federal st., boston, mass. 




The Remington 
Typewriter 

represents the result of more study, 
more effort, more labor arid more 
practical experience in typewriter 
manufacture than all other makes 
of writing machines combined. 

It ought to be the best and 

rr is. 





REMINGTON TYPEWRITER CO. 
327 Broadway, New York. 



SEAMLESS STEEL TUBINC 



From 2-inch Diameter 
to 1-64-inch 

FINISHED BRIdrlT, SMOOTH AND ACCURATE TO 1-1000 INCH INSIDE AND OUT 
T«ol Steel Tublnjt The HlRheet Class of To Wok made. Also small Brass, 

8« ft Steel Tuning Copper, Pure Nickel and Aluminum TobiiiK 

ELWOOD IVINS TUBE WORKS, Oak Lane Station, Philadelphia, Pa. 



© 1903 SCIENTIFIC AMERICAN, INC 



§EPTEMfegR ti, I9O3. 



Scientific American 



HENRY CAREY BAIRD & CO., 

INDUSTRIAL PUBr.I8HEIt8,BOOK8EI, J.ER8 A IMPORTBRS, 

810 Walnut St., Philadelphia, Pa., U.8.A. ' 

W Our New and Revised Catalogue of Practical and 
.Scientific Tfeufaj, SH jwoh, Shj (.May 15, 1908); a Catalogue 
of Boob on Metaliltrf/v, Minliw. Prospecting, MineroU/ay, 
Geviogy. Assaying, Aiuilysix. etc.; a Catatooueof Books on 
Steam and the SUani Fjrvfine, Machinery, etc,; a Catalogue 
of Books on Santtaru Science, Oat Fitting, Plv/mblna, etc., 
ana our other Catalogues and Circulars, the whole covering 
every branch of Science amAled to the Arts, se t free ana 
Tree of postage to anyone in any part of the world who 
will furnish his address. 



ELECTRICAL ENGINEERING 

toamonfiy-maftingpi«fcflaion. Weteachyouby 
mail to become an Electrical Engineer, 
Electrician, llluatrator.Ad- Writer, 
JournulNt, Proofreader, Book- 
keeper, Stenographer. 
Write for onr Free Illustrated Book, **8true»- 
Sles With the World," audineutfonlae 
coarse which interest* you 

CUEBE8P0NDEKK IMITCTK of M ERICA 

itax BBS, (ic™nt«n. Fa. 




Plating* 
Business 

SPECIAL OFFER 




Do you want to start In -tj*g**eifl7 Onr 
Snecftil Oiler will Bbow yofejrtiBway to do 
this on very little capital and eaay terms. 

Do you want to add toyonr Income, and in- 
crease your business? we can give you this 
opportunity. 

Our Peerless Electro-Platinr Plant 
for factory, workshop, Jeweler's use and regu- 
lar custom work, now places for the first time, 
the profitable and Interest- 
ing business of plating by 
electricity within the reach 
of all. Heretofore all out- 
fits doing first-class work 
have been expensive, 
clumpy and complex The 
reeTlen b electro-Plat- 
ing Plant 1b practical, 
simple in operation and In- 
expensive. We have the only non-poisonous 
plating compound on the market. 

INSTRUCTIONS AND FORMULAS 

FREE to any of onr Patrons. 

This is not a "Dipping" Process. 

lint a Genuine Electro-Plate. 

Write for booklet "Plating for Profit." 

Bpeclal disco nt given to young men starting 
in business, who can give ttuod references. 

ELECTROTECHNIC & CHEMICAL CO. 

Ocpl 10. 72 Washington Sq. South, N. Y.CIty 




Valve, locomotive, C. B. H. Lincoln 738,115 

Valve mechanism, engine, H. J. Wesslnser. 737,687 
Valve mechanism for . hydraulic motors, E. 

H. Weatberhead . . . : , 737,886 

Valve or cut-oH for tanks, P. J. Lelthauser 737,941 

Valve, reducing, J. B. Waring 737,682 

Valve, throttle, J. S. Chambers 737,706 

Vapor generator, C. F. Hitchcock 737,738 

Vehicle, E. Lobsand 737,852 

Vehicle body, A. O. Very 737,887 

Vehicle driving mechanism, P. Synnestvedt 737,883 
Vehicle life guard or obstruction remover, 

Hudson & Bowring 737,630 

Vehicle seat, R. L. Fetters 738,020 

Vehicle top support, T. R. Campbell 737,705 

Vehicles, equalizing brace for spring, P. He- 

bert 737,622 , 

Vending machine, G. Rupley 737,665: 

Vessels or the like from one water level to 

another In waterways, conveying, F. . 

Schnapp 737,968 I 

Vest and shirt, combined, J. D. Van Fleet 737,978 

Vest, lady's, M. E. Langbam 738,045 

Vise, foot, E. B. Newnam 738,055 

Washbol.er, A. McLeod 737,763 

Washboller, J, C. Bllemeister 737,820 

Washing machine, T. Y. Hugblett 737,631 

Water closet attachment, P. H. Bacon 737,814 

Water closet flushing apparatus, J. A. Vogel 737,796 

Water heater, L. M. Rehnquist 737,771 \ 

Water heater, Seba'd & Schmidt 737,784 ' 

Water regulator, R. H. White 737,984 

Weevil, apparatus for extermination of boll, 

J. T. Taylor 738,083 

Well cap, W. F. Shutt 738,126 

Well casing head, oil, J. Cochran 738,001 

Wheel and crank fastening, J. V. Pugh 738,065 

Wheel nave, metal, E. P. Dlgnam 738,010 

Wheel or gear tooth, sprocket, J. M. Dodge 738,012 

Whlffletree hook, W. D. Sutton 737,793 

Wigs, manufacturing, W. Schubbert 737,780 

Windmill, H. B. Smith 737,788 

Window cleaning chair, J. H. Hanavan 737,924 

Window screen, G, H. Henkel 738,108 

Windows, means for keeping frost from, 

Henderson & Lewis 738,034 

Wire fastener, J. Dickson 737,592 

Wire stretcher, W. F. Jennings 737,846 

Wire working tool, J. H. Major 738,050 

Wrench, A. P. Miller 737,645 

Wrench, W. A. Cumbie 738,003 

Wrench, G. W. Sprague 738,082 

Yarn, manufacturing cotton, H. W. Kearns 738,040 




^bPRE^ 



DESIGNS. 

Lamp body, gas, L. B. London 36,531, 36,532 

Stove, gas, J. F. & F. O. Adams 36,533 

Vehicle body, W. Dieter 36,534 



The Apple Automatic Igniter 

For Jump Spark or Touch Spark. 
Forany gas engine, stationary, au- 
tomobile or m Ine. 
Does away with batteries and belts. 

wa^r ± i^Ti Proof Writs for circular. 

THE DAYTON ELECTRICAL MFG. CO. 

ISo. 80 South St. Clair St, Dayton. Ohio, U. S. A. 




URRAY 




MUKRAT CITT DELIVERY WAGON 



SEVENTEEN YEARS 

of honest, straightforward and enviable business 
reputation is backof every " Murray " Vehicle, Har- 
ness and Saddle. And they cost no more than the 
"unknown kind." We guarantee every •'MURRAY" 
Vehicle that leaves our factory against breakage for 
two years. Our line Is most complete, coualBting of 

Baggies, Surreys, Phaetons, Road Carts, Road 
Wagons Bike Wagons. Traps, Spring Wagons, De- 
livery Wagons. M. (V Wagons, Mall Wagons, Bakers' 
*anohe. Butchers' Wagons, Laundry Wagons, Ponv 
VohlcleB, Farm Carts. Farm Wagons. Contractors 1 
Carts, Contractors' Wagons, Dump Carts. 

SADDLES and HARNESS 

We will be glad to mall yon our Large Illus- 
trated Catalog J10* 33. IL'b free for the asking. 

WILBER H. MURRAY MFG. CO., 

CINCINNATI, OHIO. 




We manufacture gear* 
and todies unliable for 
all purposes. We also 
sell supplies and can 
furnish any part or all 
the parts lot a gasoline 
or steam lie. See our 
late catalogue, FREE. 

NEU6TADT- 
PEHRY CO., 
S26430 S. 18th St., 
St. Loots, Mo. 
. T. How* ft Co* HHadsonSL, NewYoik, Export Agents, 



TRADE MARKS. 

Advertising novelties and devices made 
wholly or in part of pyroxylin or Its 
compounds, F. F. Pulver Company 

Beverage, carbonated, L. Goulding 

Books, blank, Salmon & Tredway 

Brushes, tooth, nail, and flesh, Martin & 
Bowne Co 

Candy, certain named, Tbeopold, Morris & 
Co 

Canned vegetables and fruits, Hornby, Nich- 
ols, Parker Company 

Cards, playing, E. H. Roy 

Chemical compound poison for insects, E. L. 
Downey 

Cigars and cheroots, Havana Cigar Manufac- 
turing Company 

Cocks and valves, stop, waste, and ball, W. 
H. Rawe 

Cotton fabrics, woven or knit, A. O. Mey- 
er 41,02a to 

Devices, certain named, Yawman & Erbe 
Manufacturing Company 

Eyelets, E. L. Sibley 

Eyelets, press or machine for setting and re- 
moving, E. L. Sibley 

Flour, wheat, Duluth -Superior Milling Co 

Fur garments, Kohn & Baer 

Garment supporter clasp, HIrsh Brothers. . . . 

Garments, certain named, Bliss, Painter & 
Co 

Hair grower and dandruff cure, Younglove 
& Singer 

Leather and boots and shoes made of leather, 
Rice & Hutchins 

Long cloth, Sherman, Reid & Co 

Magnesium dioxid, Blogen Company 

Musical Instrument, certain named, F. 
Gretsch 

Overalls, coats, and pants, Brown, Durrell 
& Co 

Pads or padding, G. Goldman 

Perfumery, Colgate & Co. . . , 

Plaster, certain named, V. C. & C. V. King 
Co 

Porcelain, earthenware, pottery, and crock- 
ery, De Naamlooze Vennootschap Ko- 
ninklijke Porcelain en Aardewerkfabriek 
Rozenburg 

Powder for use in surgical dressings, Der- 
mogen Co 

Remedies for certain named diseases, H. C. 
Martin 

Remedies for diseases of the eye, Eye-Fix 
Remedy Company 

Shirts, collars, and cuffs, Rouse, Hempstone 
& Co 

Soap, Colgate & Co 

Soluble receptacles, certain named, J. Schmidt 

Steel, tool, Sanderson Brothers Steel Co. 

Tea, Loudon & Johnson & Johnson 

Toilet cream, Adair Manufacturing Company 

Washing compounds, T. H. Tabor 

Water closet and water closet fittings, G. 
Helbling & Co 

Water or mineral water, natural spring, 
Stuart & McEnnery 

Whisky, D. LefBngwell 

Wines, A. De Luze & Fils 

Wire rope, Macomber & Whyte Rope Com- 
pany ^. . 

LABELS. 

**Bok Ale," for non-alcoholic beverages, W. 
J. Bush & Co 

"Dermo," for antiseptic germicides, Dermo 
Chemic 1 Co. - 

"Diamond Ring Brand Confections," for can- 
dies and confections, S. L. Friedman... 

I <r Fleur de Lis French Dressing," for shoe 

| polish, Boyer & Co 10,317, 

' "Ideal Breakfast Cocoa, Absolutely Pure and 
Soluble,' 1 for cocoa, The Ideal Cocoa and 
Chocolate Company 

"Lake Helen Palm Comptie Starch,' ' for 
starch, Lake Mfg. Co 

"Lowney's Confectioners' Chocolate Powder,'* 
for chocolate powder, Walter M. Lowney 

"Pin Ball Space," for a game, G. H. Bailey 
"Sanitas Puritas," for milk for infants and 

Invalids, Sanitas Condensed Milk Co. . . 
"Wintfarop's Health Biscuit," for medicine* 

Winthrop Drug & Chemical Works 

PRINTS. 



41,029 
41,038 
41,028 

41,040 

41,032 

41,031 
41,027 

41,049 

41,033 

41,058 

41 ,023 

41,053 
41,056 

41 ,057 
41,030 
41,019 
41,055 

41,018 

41,044 

41,028 
41,024 
41,050 

41,054 

41,018 
41,025 
41,042 

41,051 




"The Pen That Fills Itself" 

ITWX00nxD_ppTA.C0HKLlN BBW-FIIXIirOPEH 
Into your.' hand at this 'moment' instead~~6f "merely telling 
about it; If you could press the lever and fill the pen and 
write with Jt — we know fora certainty you'd never be satisfied 
whh any other- WillyOu let us prove, to /'you that_the 
CO NKJjXN i s really the superior pe nwe say it isf 
All we askls that you let us send o ur 
beautiful new illustrated catalogue! 

The Conklin PenCo." 



Million Are. 
TOLEDO, 0. 



A.W. FABER 

Manulaciory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street. New York, N. Y. 

GRAND PRIZE, Highest Award, PARIS, 1900. 



Magical Apparatus. 

Grand Book Catalogue. Over 7UQ ermravimra, 

25c. FarlorTrickfl Catalogue, free. 

MART1NKA 4 CO. Mfrs,, t&3 Blxth Ave^ Nuw Vorfe. 



Benjamin 
Franklin 



"^JMpry your purse into your head, and \ 
no man can iaJte it front you." 

A. little money, and such time 
as yon oan spare, will give yonrj 
brain a training tbat will be 
the safest Investment yon carl 
make. It will pay wonderful divi- 
dends. We give the training tbat 
raises salaries, wins promotion, quali- 
fies for better work. I.C.8. Textbooks 
make It easy for busy people to 

If ARM BY M/UL. 

CoaitM tn MechauBiAskl . Steam, 
lee tr leal, TalcptioiiAt Telegraph, 
Civil andf BHulnfr, EnglAeerliiir | 
Shop and Foundry P^-tutlraj Me- 
chanical Drawl Tiff f Architecture! 
Plumbing} C he iota-try j Ornamen- 
tal JJealgnj Book-^eeplngi fiteoDS- 
rtphri Teaching; Bngliih 
Branchei) German; Sp nlahj 
French. Write for circular, mention- 
ing subject tbat Interest* yon. 

INTUNATMIIAL COIIESrONOCNCE SCHOOLS, ' 
Box ws, •cranton.Pai 



$100. to $300. MONTHLY. 

Men and women. 8aleam n , Managers and General 
enta. Delightful baotnea- year round. Hnatlera 
getting rloh. Write today for •rand^nem 
plaa and Special Offer this month. 
100 Mr cent prca It. -No riab. Goods 
well aavBrtlsed. Matioual reputation. Fnlly 
guaranteed. Custom ersdeligbted. We're an 
old firm, capital 1000.000.00. Oataloarae 
FUEL Anyene getiomanorwommneaa 
ffetn^wd pnttftioa.paylasklffwaa^ 

WORLD MFG. CO., 
SI World Bldg., Cinckiutt, Ohio. 




ONLY ^ 3. OO 

New bod Improved modi.-]. Hade «n- 

Hraly rjf metal- &Lie 4 x I0j( im-jit*. 

capacity QSB.Bsa.aan 

ai>d& subtracts 

ulltiplieb jjivii*eS 

FHtent/fllmplRfit, Hsliterpt, budlect, moat 

fi radical a Dd du rable Jow -tirlrc&n cilhCu Lal- 
ni machine, Cacuat matt mtBtakra. 
Buy a Locke Adder te hid yaw brain 
"One hhfluLd b« I-q, r^nrr buHinpu olHee." — 
Jom LaJuxmtm, State Rn>. Agmt.A.'utin. Tex, 
[t la worth It* wtlght In gftM."- (TThm- 



Price Ib.UU. prepaid In Ilnlteq Bute* 
Booklet Jrnj*j. A-Kents >ra»Md. 
cllikei mra. ro. , » wii.ai h*. .(_ 





The Franklin Model Shop. 

Experimental work t or inventore; any- 
thlnK in metal 1 rcja a jdjj el e piece to a 
complete Tfror,-,la>;"nfifKift>r Apparatus for 
colleges. Exhibition nuJidelB. Introduc- 
tion samples of ij&teuted ftrtlclfifl. Spe- 
cial tools for mukintT metal novelties. 
Inventions TjurfuL-t^u. BrawinRS and de- 
signs wciikuEl our. from inventors* Ideas. 
Send for circular 9. 

PARSELL. & WEED, 
129-131 West 81s t Street. New York. 



Metal Patterns and Models 
Foundry Patterns &S&5ZSA. 

THE C. E. WENZEL CO.. 313 Market St., Newark, N.J. 



SPECIAL MANUFACTURING. 

SPEC! MACHIHmY mOUEl S tXPiRlMtWIAL WORK 

OIKS Ar.n iT*.M0|\.- . .■•-> >-.-■ ,v P l'f. - -H --^ - c .-0k ■ L I . 

THtGLQPE" MACH W r.T^MClNC Co. 

3 7) HAMILTON ST C i.£,Vfc'LAN'\ 0. | 



Dies, Tools and Special Machines. Models 
and Experimental Work. Genera) Machine Work. 
PH. J. BEN»KB & Boss, Inc., 87irankfort St.,NewYork 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE vn.TEB 
MFG. CO.. 899 Clinton Street. Milwaukee Wis. 



Patents, Trade Marks. 

COPYRIGHTS, etc., 

MU1W 8 CO., fflSKU. 

Office of the 6oiknti»io American 
IhiIwm, Hew York, r 

Bomd. OOc: 6SS F St., WutlnHn BLO. 
OnMn* gait Tim on ftn'"~ ** — 



10,314 
10,316 



10,312 
10,311 



10,319 
10,321 



1 A AT Schapirograph ? 

TnE DCPLIOATOS that 



^^V^^^L T11E DEPLH1ATOR that ^rmnlv mrLltt- 

l^&i, ^^ TATATA oopSM anything written ^1tb pen ar tv f w writer , n]»fn 

Tk O «^T BLACK InTc 3n IB mJnutihv A vOll>h etrnclJ, 

J VS^^f wa-KhlrLr, [U'layBj *itd oipcDrrlTB srippllea, PikC] 

^a-oel nouip]c-jA Uii rfav (jytflt, al^.UO. LaxtM ffrT ytLaril. 

! ^■■^ SeuLnn it nAYft T ^■R^:^ , . TRIAL without de- 

pcett. THE ft.A.SCHArUtOGRAPIiCO,, SBfi Broa^wayj ^TflwYort, 



'Brotherhood Handkerchief," for handker- 
chiefs, £. Benheim 814 

'India Relish," for a relish or sauce for meat, 

H. J. Heinz Co 816 

'Watching a Good Thing," for beer, American 

Brewing Co 815 



A printed copy of the specification and drawing 
of any patent In the foregoing list, or «,ny patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patent! may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Mann & Co., 301 Broadway, New York. 



F. N. Roehrich & Co. 

102 FULTON STREET, 
NEW YORK. 

Telephone No. 844 0. A John. 



Ma.chlnery 
Designing, 
Mechanical 
Drawing. 



MASON'S NEW PAT. WHIP HOIST 

for Outrurger holstB. Faster than Elevators, and hois tB 

direct from teams. Saves handling at lea expense. 

Manfd. by TOIiNEY W. MA SON & CO., Inc. 

Providence, K. I., t. 8. A. 



Craig Manufacturing Co. 

Manufacture Hardware Specialties on 

contract. Punches and Dies. Special Tools. 

30-43 W. Washington Street, Chicago, JU. 

IflnnEIC * EXPERIMENTAL WORK. 

Ill U U LL0 Inventions developed. S pedal Machinery. 
E. V. BAILLARD. Fox Bldg., Franklin Square, New York. 



SPECIAL MACHINERY V%£$2$Ag& 

Costilo Machine Works, 60 Centre St., New York 



Experimental & Model Work 

Or. et advietfree. Wm.Gardam ft 8on.»S-Cl Rose 8t.,N.Y. 



sw^^^w-BW.**.ia«s^ta 
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DRYIN0 MACHINES. *«!» 
Sun is Electric and Inhabited.^^ 

Paper, 50c. ALEX. YOUNG, LaPorte, ImC 



weoD's' ninqejoin' 
inserted with a oiier-ser 
webD hinae belt hook co 



NOVELTIES ft PATENTED ARTICLES 

Manufactured by Ccmtruct. Punching Dies, SpecUi Af»- 
cblziary. R. Konl|Faluw& Bro.,im SenocaSt, C]fivolflnd,0. 



COLD GALVANIZING 



Save all the Spelterconsumedin galvanlzlngb; the not p 
hy using; our Patent Cold Galvanising Process, as the amount of speller 
lost u dros tn the hot process if used In our procem will give SQfflclent 
protection to an; kind of work to make ItnunVproof even. ■gsJnat aalt 
air and wr water. Our Patent Process Is now In nse all Over the country. Our licensees Include XT. B. Government. The HtMndevrd Oil 
Co., Herreehoff Boat Bufldlns> Co., Tow nse nd A Downey, Apanour PsM-Vins: Co. Llceoaea Brantsd on rvyalr? bafsh 
ft«ai»le»ndCiJitom work done at our factory, 108.110 W. 11th St. Main Office, S48 Broadway. 1 to 9 Park Avenue, Brooklyn, 

U.B. UL£0TIlO.(tAl.VAKISIH Cr CO, 
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3 H. P. speed over 40 Miles per hoar. Price S350. 

'i'tie Most Powerful Motor Bie.vele'ili the World. 

Write for Catalogue*. 

WALTHAM MFG. CO.. jWevltham, Mass. 



IT GETS YOU THERE AND BACK 

WARWICK M OTOR CYCLE 

45 MMesan Hoitf | 

The best hill climber ever 
built. Made on honor. 
Send to-day for literature. 

Warwick Cycle & Automo- 
bile Co.. Springfield, Mass. 




The Latest Model 

EVINRUDE MOTORS 

For A utomoMle and Marine, from 4 1 o 1 4H.P. 
Variable speed, perlect control, no pack- 
ing used, cylinder, head and valve cham- 
ber in one casting, aluminum case. 7 H 
P. weight) only 160 lbs. FineBl workman- 
ship and finish. Perfection In motor 
construction. 

Prompt deliveries, prices right. 
MOTOR CAR POWER EQUIPMENT CO. 

276 Grove St., Milwaukee, Win. 

H0R0L0BICAI DEPARTMENT 

BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horolojrical Institute 

PEORIA, ILLINOIS 
LARGEST and BEST 
WATCH SCHOOL In AMERICA 




SKYLIGHTS "J 



Unequalled 



Guaranteed not to crack* break Or leak, 

while freely admittlag light. 

flatter than gl&aa in every way and less expensive. 

.Prutpnttt Auain.tt Hre better than glass does find 
r&ti be put Sn place by. any workman. 

The General JOIeutric Company has alrendy nut. In 
plat*: tfKyifJG sn\ ft. at Its ftrhenetitariy simps; alfio 
used by [J. B. Government, railroad corporations, 
large mamifacturers, etc. 

tiw~Just as valuable for a .ymall skylight- inaJaiit-c.Mit 
house'as for th& 'highest factory. BwiiiLerx and other 
moderate tmer s are SPECIALLY invited to write t» 
us for detailed inftrrrmtion. 
TRANSLUCENT FABRIC CO., Qulney, MaM>. 



Single and Double Tube 

Fisk Tires 

FISH RUDDER COMPANY 

Chicopee Falls, Mass. 




MOSLER $P|T-FIRE SPARKPLUG 

far Jump Sparfc Ignition. MrhI* to tit 

any engine, S andard sizes hi 8 elt. 

Er»t«Ktc«L insulation and bUAfkinK points. 

Simple. lndeaErtsctiafe. Iteliahlti. 

mrauteed. Energetic ignition. Great .t power. 
■ i^nl.vrl"* Any ienjftb of sjmrk'by accurate screw adjustment. 
in—siu^ta in <juantitia«, Ask your dealer. A trill is doridiinive. 
V.'iiie ti.r ieatleta, testimonials, etc. Manufacturers' prices. 
a 1 an I Slur hi Feed {*■.»■ Her* the perfect carburettor. 
AL * "t Apple Automatic Iienlteiw. Coib and Batteries. 
Mooter Spit-Fire, 

PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

ars no experimemt, as they 
are in successful operation 
in all parts of the w«rld. 

Launches In stock. 

Send for Catalogue. 

PALMER BKOS*, 

Cos Crib* Conn. 
New York Office. 136 Lthert? St. 




We teach Watch Work, Jctvelry 
F^ariT]"; ClockWork, H L[r* L TV 
i*iiHi:iiif>l* . Board km 
school at moderate rates. 

Send for Catalog of Information. 



ilium 
rooms near 




GAS 

GASOLINE 

1903 catalog ready. 

CHARTER QAS 

ENGINE CO. 

Box 148, Sterling, 111. 





AN ENEMY 
TO 
GREASED 

On Your Harnfs 

Gre-Solveivt 

Takes off everything but the skin, and 
leaves that smooth and white. 
BOXES, 10c. and *6c. 

iLSS »hk»d of soap." 'Sample sent FREE 
L'TlLlTY CO., 227 Greenwich St., NewYork City 





WONDER Acetylene Burners 



ARE THE BEST 

Hold by good dealers or write 

She STATE LINE MFG. COi 

9th 4 10th St*., Chattanooga, Tenn., U. S. A. ' 



BATBS 

Hand Numbering 
Machines 

Dial Setting Movement 

Numbers consecutive, Du- 

Slicate and Repeat. En- 
Irely automatic. Sendfor 
■ ■ Catalogue 26. 

BATES MANUFACTURING CO. 

Sole Manufacturers 

Factory : Orange, N. J. _ 
Chambers Street,' New York 
SOI Wabash Avenue, Ohicairo 

FOR SALE BY ALL SUPPLY DEALERS 



COLD 

AMERICAN 

5AMPLE5«n 


GALVANIZING. 1 

PROCESS. NO ROYALTIES. 
INFORMATION on APPLICATION. 






NICKEL 


^0 




Electro-Plating 

Apparaioi aid Material. 


■nbHsEC 




1 Hanson* VanWinkle 
? : . Co., 


L/l ^^^E,H 


H^P-- 


-": Newark. N. J. 
136LlbertySt,N.r. 
30 & 32 S. Canal St. 
Chicago. 



The IGNITER An aba'rtutcl 

able electric igniter with hard pi* 
contact points, the only metal w\U 
not corrode, is furnished with the 

fl I nC GM& Gasoline 
ULUO Knulne 

•ur new illustrated nattt- 1 
S«^tie givfi foil particulars 
abeut the many unique fea 
tures on our Stationary En- 

fines, 1 to 6U h. »., and 
tortable Eugitws, IS and 12 
h. p. A pe-stal card will bring it 
Old» Motor WarlfR, 
21S River St., hmswG, Mich. 





YOU 



USE GRINDSTONES ? 

If so we can suppiy you. Ah sizea 
inonnted and luiinoimteil. always 
kept in stock. Remember, we make a 
specialtyof selecting stones tor all spe- 
cial purposes, .jy Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, 0. 



TOOLS 

FOR MECHANICS. 

Send lor Free Catalogue No. 16 B. 

The L. S. Starrett Co., Athol, Mass., U. S. A. 




ORIGINATORS OF 

Perfected Granite Roofing 

WHICH HAS BEEN ADOPTED BY THE 

LEADING RAILROADS. MAM UP ACTURERSARCHfTlCTS and BUIIDERS 
AS THE STANDARD READY ROOFING. 

^WRITE FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES. 

'. ft* flR | T h 1 Ht#Wri3MlCPWft«W.6 -Stwrrt UJNPWrLTfJH 

(.WWLfWJ- 



Money. 



All varieties atiowestpnces. Best Katlroad 
Track and Waff on or Stock Scale? made. 
Aleo 1001 useful articles, including SatPb, 
Sewing Machines, Bicycles, Tools, etc. tlave 
Lists Free. Chicago Scale Co.. Chicago, 111 




Clark's Wireless Telegraph Apparatus, 

' W ' C,J ,% , ; . . , '**■(** '''*V ' <■.!*} tnW ni"3WiroteM{lVtep>hflpri 

, Acparatua and Huf.pl tm, special or separate parts, aa 
ro^uirod. Spark OoiU, C»herorgr Relays, Refitters. 
' Recorders, Automatic Tappers. Let us quote prices «n 
■ Special College Sets andCommflrcial SetB for long or , 
• ihort distance. Send 9c. «t»rop for Bulletin No. 8 on 1 
- Space Telegraphy. f 

Thos. E. Clark Wireless Telegraph- Telephone Co. ! 

"«~ 11 Mlchlcun At., Uetrott, Mich. J 



Maid Office. 



CRESTMOBILE & 

$750 




CKEST MI'ft. Ctr., 



Tbe most logi- 
cally construct- 
ed car made. 
Write for cat. 

Other models 
at $300 

and 8330. 
CrisiiTjr-liiffe, Ma«s., U.S.A. 




ELECTRICAL APPARATUS KKPRE- 

Bented by Conventional JMagrams in Drawtnaa.— Fiftyi 
diagrams showing tHe us\ial method «f illustrating elec- 
trical apparatus in drawings. A labor saving paper. 
Contained ih' SITPP7EMBNT 11^16. Price 10 cents. 
F»P sale by Munn St Co. and all newsdealers. 



BELL 



MOTORS & DYNAMOS 



BELL 



GAS ENGINE 
IGNITERS 

for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co.. 

233 E. Clifton Ave., Cincinnati, O 



CRUDE ASBESTOS 

DIRECT FROM MINES 



PREPARED R. H. MARTIN, 

ASBESTOS FIBRE office, st. paul building 

tpr Manufacturer!, use ] 2?QB'way,'NeW York., 







IK lo K1 Clinton titm-t. 



ESSOPSTEELC? 



» I J.IM< »«l;liW|:.l»-iTm»-"iii<i 



WASHINGTON, PA. 



MICROSCOPES 



fur every pnrr>mse- Orjr in&trumtmta 
are fnund iri all the befit Jahor-attjrieji 
of the couritry. CainluK free. 



Projection Apparatus 

for scientific work. Superior in accuracy and convenience. 

DauscK CiX Lomb Optical Co., 
Rochester, X. \. 

NEW YORK BOBTOtf CHTCAdO 




Bell Motors and Df'hamos are built entirely of steel in 
tbe magnet frame and are unequaled for their, smooth 
runninz and efficiency. Guaranteed for one year. 
ROTARY CONVERTERS 

ALTERNATING CURRENT GENERATORS 
All voltages from 22 to 500; all alternations; all sizes 
from 1-6 H. P. to 5 H. P.; Cracker- Wbfeeler, Western 
Electric and Perre'. with laminated fields ; also for 
charging storage batteries. 

BELL ELECTRIC MOTOR CO., 195 Wooster St., N.Y. 
Can be seen at our branch, 122 Centre St. 



tf you want the best CHUCKS, buy Westcotfs 

Little Giant Double Grip. 
Drill Th ins kn. Little Giant 
JMJL CbuttkH 
Improved, 
Ont-ifhi 1 trill 
Chucks, tint- 

tltL^CU 

C[}nLbLna.t.Lon 
Lathe ChucTtjJ, Cinnrtid 

| C'HiibLiiattnn T-atrm Chunks, Plain 

■ Chucks Independent T-arho Chufska, 
Westcott Chunk (.'u*i Oneida, _ 
Artk 1f.iT c « ? ri if j;j i ti" wt- JJnpkiuh* Frrnctt, IfyHinisi 

KlRtT PJt]7K Al (^H.CMHiAN Kli'O^tT 





rt fjr drrKiau. 



AMERICAN 
Pcicil^t Aflt\m^ter 

'frji 4 - tenting Ht.atR ot hattfiriea Uflftd on 
aTiti]ni[>r.iUes h mcit^ir nvr'le.^, iauncheR h 
ett?. Will mi-u!i«L"H (irt« ti>ftfteert urn- 
ptrBfl n<irr^{!tlv. i*ttt up in a ntckttl- 
sliver RH^e wnich rrill not tarn i ah f>r 
Wttar off, i>]rti' j tujnH inclu»i>il with 
e.m-Ai instrument ho that A uovhre may 
operate it. Simple and reliable. 
Price $8*00, complete. 
AMEHICAN COIL CD. t 
28 Newhurn. SL. W. Sofnervllle, Mass 




SPEED REGULATOR ^^SSISV. 

E&Bily attached. Assures correct reproduction o( records. 
Send for catalogue. Price, domestic postage prepaid, 

i 91.00 ; foreign postage piepaid, $1.S&. 

D. HILTON, 80 Broadway, New Tork. 



YOU ARE EASY 

If you Lieedji carpenter to help you repair jdurmnf with 

Warren's Natural Asphalt 5aad Surfaced Wolfing 

The best and most ser- 
viceable prepared roofing 
on the market- It is dur- 
able, flre-ppoof, and doM 
not reqalife painting. 

Comes ready to Tay in 
rolls containing lOHsii. U, 

Warren Chemical & Bfg. Co., 18 Battery PI., Wew Yorfc 




TOOLS AS A TOPIC 

must he interesting to pvery handi- 
craftsman. There fi a mine of Infor- 
mation in 

Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital handbook of reference. Pro- 
fusely illustrated. Sent by mall for 

i 25 cents. -discount sheet Included. 
MONTGOMERY & CO., 

! 105 Fulton Bt« New York City. 




A SPORTSMAN'S BOAT. Mullins' u Get There' Steel Duck Boat. 



14 feet long, 36 inches 
Air chamber eac 
-end. Can not 
leal. 
Can 
not' 
E lnk. 
"Pra.:ti- 

i n'l'y i f i iirjf,t ru l [ i b if;. 
K'.i fML\['A\^r Wtiphft 
K5 l&a \V te for aooWet 



Pnce.nilhwal, iars, pad- 
dle p-nd slat DOt. 
torn, c«ni' 
lets 




era. ted , 



w. tt. mi.;ijLi\», 

,%4 Demjt St., Ha j. km, Ohio 




K IS 

GRINDER 

Has no pumps, no valves. No 
piping required to supply it with 
water Always ready for use. Sim- 
irlt^iin rjonstrutifciGn. most efficient 
n operation. Price wiU interest you. 

W. F. Jk JNO. BARNES CO., 

Established 1873. 
1999 Ruby St., Riieklord, 111. 



ENNEN'S BESS 



^r^iL&T 



>%^^ii"rt-~ 



PRICKLY HEAT, 
f CHAFING, »ad —^ y 
SUNBURN, "'A^T 

■ Rcm&>rt ill «3w flJ pcrApLrtUDtL' I>f 

!t(fbutij'l *fttf SbJitlnBi Sfsli Pferywn*r*+ V 

lilted; flo rKcipi of ZSc. Ot Menoto'i (tbe «HgUul). Svnptc »«, 
GERifiUtU MENNEjM COitPJmV b Niwtrk. (TJCr- 



THE OBER LATHES 

For Turning Axe, Adze, PlCa\ 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles, 
Whiffietreea, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other irregular 
work. 

»y Send for Circular A. 
The Ober Mfg. Co., 10 Bell St.. Chagrin Falls, 0., U.S.A. 





ARTESIAN 



Wt-llB, Oil and Q ua Wolfs drilled 
by cf^niTaci toany fiepth f romSU 
tOfttOO feet*. Wnalfin manufac- 
ture and furnish everything re- 
quired to drltl and cotuplete 
same. Portable Horse Power 
and Mrjunt-ed Steam IJrllJing 
Manhinea tvr IK to 1200 feet. 
Write uh slating piac i tly what 
In rt n.uired and send for illtift* 
trated oatatua^e. Address 
PIERCK WRLIj KNOINEKIUNO AMD HIJPPLV C(X 

136 Liberty htrket, new ifut:*^ U. &-JL. 



ROCHESTER 
rjfl. r i Driving i*ark Av«. h 



GAS ENGhE CO., 
Rochester, n. y., 



For 




IUngetf.2hi. It.& 1 



r 



Miskh 



\h 



io 



te- 



The 

Best 
Low 

Priced 
Jeweled 
Watch 
Mtrffr 

Non-Magnetic 

NICKEL SILVER CASE 

Fully Guaranteed 

For sale by 

All JEWELERS 

Illustrated Booklet 

on request, showing 

COLORED 

FANCY 

DIALS 

The New England 
Watch Co. 

37 & 39 Maiden Lane 
New York City 

131-137 Wabash Av. 
Chicago 

Claus Spreckel'sBdg, 
San Francisco 

? Snow Hill, London 



MARINE Gasolene MOTORS 

Experts for years have ranked our engine with the high- 
est grade, and it is now being copied oy other builders. 

We always endeavor to be on top, and for 1903 offer au 
engine built from Brand New Patterns, with new and 
original features- just what other engines will have 
five years hence. 

If you want to be in the lead $end for catalog fullv describ- 
ing aU parts, and then buy a " Rochester- 



PIPE-THREADING 
or CUTTING 

there is no macruue on the market that can com- 
pare for e.iEe of operation and excellence of work 

FORBES PATENT Dill STOCK 

Vise is self-centering aW dies are adjust- 
able to any variation of the fittings. Parts 
ran be <Ju pleated at slight cost when worn 
out. Will thread and rutup to IS in. pipe. 

CATALOGUE FREE. 

CURTIS & CURTIS CO.. 

8 Garden St., Bridgeport, Conn. 



PRESIDENT SUSPENDERS 



Comfort aad service. 
Any shop or by mail. 



Guaranteed— "All breaks made good." 50c and ll.OO. 
C. A. EPGARTON MFG. CO., Box 222. Shirley. Mass. 
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